If you don't want to work for a big corporation, 


Being your own boss is a pretty good setup. 
You make the decisions, set the goals, get the 
profits. But there’s one thing better. 

Being your own boss and having a three- 
billion-dollar corporation behind you. Like 
Shell. A Shell dealer has more people working 
for him than just his manager, attendants and 


mechanics. Before he opens, he has the services 
of a talented architect. He has chemical and 
petroleum engineers constantly improving on 
the products he sells. 

He has a staff of consultants available to 
him, to advise him on how to operate more 
efficiently. To help create advertising for him. 


havea big corporation work for you. 


To offer him useful merchandising ideas and 
materials. Shell advisers can help a dealer with 


his special accounting problems. His financing. 


Even his public speaking. 

But there’s an obligation that goes with be- 
ing a successful businessman. Shell dealers are 
called on to help in various local community 


projects. In safety drives. In clean-up programs. 
Sometimes in town planning. They serve as 
councilmen, aldermen, selectmen -even mayors. 
Why does a Shell dealer work hard 
for the community? Because it’s not just 
a place to do business.. 
It’s where he makes his home. 


Some of the best road signs 
aren’t even posted. 


They're the warning signals road 
surfaces give drivers. Do you know 
them? 


You've seen this sign running down the 
middle of traffic lanes. If it isn’t yellow, what 
color is it? 

Black .. . and it’s the oil and grease that 
drops from millions of cars. In a year’s time, 
estimates say it can amount to as much as 
one gallon for every five feet of road. They're 
called lubricants because they reduce parts 
friction. They'll reduce tire traction, too. So 
watch out. 


You might have to squint to see this one. 
it's always on the road to the beach but 
could be on any hard-surfaced road. What 
is it? 

Sand or gravel. These two act like marbles 
under your tires and reduce your traction. 
So give yourself plenty of room to stop 
without braking hard. 
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A very light sprinkle makes this sign pop 
up. Why? 

Heavy showers tend to wash roads clean 
of dust, while a little rain will turn it into a 
slick film. This increases the danger of 
skidding. Showers are good for flowers but 
they make driving treacherous. 


f i 
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You might not come across this sign too 
often. It's on bridges made of wood. 
Driving over wooden planks can be tricky 
but remember this. If the planking is laid 
parallel to your direction of travel, you can 
expect less traction than if they were laid 
crosswise. Be extra careful if they're wet. 


Knowledge of road signs is important. But 
it won't do you any good unless your entire 
car is safe. That's why your nearby Firestone 
Safe Tire Center offers to give your car or 
your family’s car a free safety check. And 
remember—Firestone tires are the first choice 
for original equipment on most new cars and 
for replacement on used cars. 


Firestone 


The safe tire 


A Sponsor of National Student Traffic Safety Program, National 4-H Automotive Program and FFA. 


Field maneuvers...at Ohio State 


The soccer field isn't the only 
place where Perry Kyser goes all 
out. He’s a varsity athlete, 

but he's also an honor student 
and a Cadet Major General in se 
Army ROTC. 

Ohio State has the biggest 
ROTC enrollment in the country 
and being top cadet is quite a 
responsibility. ‘But responsibility 
is one of the things we learn to 
handle in ROTC,” says Perry, 
“along with learning leadership, 


management ability and confidence. 


With the kind of training we get, 
any cadet can be a leader 

and get more out of everything else 
that college offers.” 

Going to college? Take Army 
ROTC. Learn to handle 5 
t pays off. 

While you're still 

in college. 

As an Army officer } 
after graduation. 

Or later in 

business or a 
profession, 


Your future, your decision... choose Army ROTC. 


Army ROTC 
Box 1G 
Mt. Vernon, New York 10559 


| want to know more about Army ROTC. 


Send me your free brochure. 


Name 


Address 


City 


State 


SS 5-16-68 
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pHabulous pHisoHex helps a girl... 


feel secure; 
feel serene; ; 
feel sensationally self-confident! 


For complexion care her choice is the professional product, pHisoHex. 


And she will probably give you three reasons why: 


1. She wants a thorough, deep-cleaning cleanser that gently dissolves and 
removes dirt, make-up and pore-clogging oil. 


2. She wants an antibacterial agent that will combat skin germs 
responsible for infecting pimples and skin blemishes. 


3. She wants continued protection against skin germs, even 

between washings. And she knows she gets it from the 
protective film of hexachlorophene which regular use of. 
pHisoHex leaves on her skin. At drugstores in 5 oz. and 1 pt. 
squeeze bottles. pHabulous. 


+ y Chances are she knows that pHisoHex was selected as the anti- 
bacterial wash to be used by the 1968 U.S. Olympic Teams! 12140 
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Discover 
America. 


Its 3,000 


smiles wide. 


See exotic sun-bronzed girls on 
tropical beaches. 

Follow challenging trails up snow- 
bound peaks in the dead of 
summer. 

Uncover centuries of secrets 
buried in strangely beautiful 
caverns. 

Delight in authentic native 
dances: the boogaloo, the shing- 
a-ling, the skate. 

Everywhere you go, friendly na- 
tives will introduce you to their 
strange folkways: the single- 
minded cult of the surfer, the 
infinite imagination of the city- 
dwellers. 

America is action, ideas and a 
million surprises. 

Isn't this the year to get out and 
discover it for yourself? 


DISCOVER AMERICA 
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Our Front Cover 


Even in his beguiling cubhood, the male lion - this 
one is named David — is an imposing creature. Brave, 
noble, irresistible in combat, a master strategist, the lion 
is the king of the beasts, ruler of the African roost. Or 
is he? Get up close to the lion and some of his com- 
petitors in the Tanzanian ramble beginning on page 6. 


Drawing by Ted Blake 
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PREDATORS IN AFRICA 


H IGH ABOVE the lush African plain, a circling vul- 
ture hesitates for a moment, one wing dipping into 
the updraft of hot air that keeps it aloft. Then it swiftly 
spirals toward the ground. It has seen a pack of wild 
dogs hot on the track of a young antelope. When the 
dogs have eaten, it will pick over the scraps of the 
kill. í 
Half a mile away, a pair of jackals trotting through 
the tall grass spots the descending bird. They race toward 
the place where it will land. A hyena eyes the running 
jackals and follows them in quick pursuit. A pride of 
lions dozing in the shade of a tree does not stir. 
All these animals live in Africa, in the Ngorongoro 
Crater, Tanzania, on the edge of the vast Serengeti 
Plain. Ngorongoro is a large, saucer-shaped caldera 
or exploded volcano that stretches about 10 miles from 
rim to rim. Twenty-five thousand large, plant-eating 
herbivores, and more than 1,500 meat-eating carnivores 
live on its lush, grassy plain. A spring in the center of 
the valley supports a small herd of hippos, and the 
cloud forests on the rim of the natural bowl contain 
elephants, buffalo, and rhinoceroses. The crater is a 
small, self-contained world of its own. In the language of 
ecology — the study of the interactions among living 
things and their environments — the steppe-savannah 
ecosystem of the plains outside occurs here in sim- 
plified form. The high, treeless, grassy plains of the 
steppe-savannah are a spectacular habitat for large 
mammals. 
The thousands of hoofed herbivores or ungulates 
in the crater are joined by large populations of rodents 


and about 400 species of birds, including the ostrich. 
Since food and water are always plentiful in the basin, 
most of the larger animals do not migrate to better 
foraging grounds as the plains animals on the Serengeti 
must do each year. Thus, the valley is a perfect outdoor 
“laboratory” to study the intricate ecological relation- 
ship among the animals that live there. 

Dr. Richard D. Estes, an ethologist, or specialist in 
the study of animal behavior under natural conditions, 
used the crater as a laboratory in the two and one-half 
years he spent there. Although primarily interested in 
the behavior of its 14,000 wildebeest, or gnu, he also 
observed the ecological roles played by the seven prin- 
cipal species of carnivore. His thousands of hours of 
observation revealed that many common notions about 
the animals were really misleading half-truths. 


Hyenas As Predators 


Wild dogs, for example, are thought to be such ruth- 
lessly efficient killers that their presence in an area 
quickly drives away all game. Lions are thought to be 
clever hunters that cooperate to bring down their prey. 
Jackals and hyenas are considered cowardly eaters of 
rotting flesh and defenseless young animals, It is said 
that they can be frightened away by any small animal 
brave enough to fight back. 

These notions, Dr. Estes found, are only partly right. 
First, although the lions in Ngorongoro Crater hunted 
as a loose group, or pride, all of the kills he saw were 
made by solitary lionesses. Second, the pack of wild 
dogs in the crater failed to drive any of the game 

Continued on next page 


The hyena survives by 
eating almost any- 
thing. It lives on the 
remains of old kills 
by other animals and 
on prey that it kills 
itself. 
_ Gordon Smith, from 
National Audubon Society 


= These lions are 
“pure” predators 
That will eat only 
fresh meat that they 
have recently killed 
themselves, 
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Scavengers and Predators continued 


away, although the pack was successful in capturing 
its quarry 85 per cent of the time. 

Most important, however, was Dr. Estes’ observation 
that the jackals and hyenas were important predators — 
animals that kill their own prey — as well as scavengers 
—animals that live off the kills of others. The great 
numbers of these animals show that this dual role 
opens up for them the widest range of food resources. 
Together, they make up 90 per cent of all the larger 
carnivores in the valley. 

The seven important meat-eaters in the valley fall into 
three major groups. One group are the felids, members 
of the cat family. In this group are the leopard, the 
cheetah, and the lion. Another group are the canids, 
related to the dog. This group contains two species of 
jackal and the wild dog. One species, the hyena, is 
closely related to the viverrids — civets and mongooses 
— although it looks and acts much like a dog. 


Convergent Evolution 


The cats are superbly adapted to pursue and kill 
- game by stealth. They are physically fitted for this 
behavior by a long body, packed with quick-reacting 
but quick-tiring muscle. They have hooked, retractable 
claws, front-set eyes for keen judgment of distance, and 
short jaws with long, stabbing, canine teeth. Combined 
with great power, this equipment makes a big cat almost 
irresistible in a surprise attack. 

The canids are less specialized than the members 
of the cat family. They rely on their sense of smell and 
their long legs and deep, narrow chests for the endur- 
ance to run down even the fleetest prey. 

One member of the cat family is an example of 
convergent evolution to a body form and habits like 
that of another, distantly related group. The cheetah 
has evolved into an animal with a physique more like 
a greyhound than like a cat. It has nonretractable claws, 
a powerful chest, and it catches prey by means of its 
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Features y ciety 
The animals and birds above range from pure predators to pure 
scavengers. The cheetah at left eats only animals that it has 
run down and killed after a short chase. The vultures and the 
marabou stork at right are pure scavengers. They must wait 
until another animal has made a kill. The hyena at center com- 
bines these traits, being able to kill its own prey, but preferring 
to feed on the remains left by other animals, such as the lion. 


superior speed. Yet it continues to behave like a cat by 
attacking only after a preliminary stalk. 

Each of the four “pure” predator species in the crater 
has evolved food preferences and killing techniques 
sufficiently different to guarantee that the species will 
not compete directly with one another. If the compe- 
tition for food were direct, the less well-adapted species 
would be eliminated by the more successful ones. 

The wild dogs rely on sight to spot the small antelopes 
that make up most of their kills. Usually, the pack has 
a regular leader that selects the quarry and runs it 
down. The leader is backed up by one or two other 
dogs that maintain a distance of about 100 yards behind 
the leader. The rest of the pack straggles behind. 

When the leader overtakes the antelope, usually 
within two miles, the victim begins dodging and 
doubling back, straight into the jaws of the backup 
dogs. As the animal is downed, the rest of the pack 
closes in and tears it to pieces. The pack has two hunting 
periods each day, in early morning and late afternoon. 
They rarely go hungry. 

The cheetah also eats small antelopes, running them 
down after surprising them. The cheetah, however, 
lacks the dog’s distance-running ability, and must catch 
its prey on the initial sprint. It also feeds on small game, 
such as hares and birds. But since it is sparsely distrib- 
uted over wide areas, it does not loom large in the life 
of the crater. 

The leopard is a forest animal that lives in the trees 
fringing the valley. Like the other cats—except the 
cheetah — it is primarily a nocturnal, or night-hunting, 
animal. It makes forays onto the plain from vantage 
points in the trees, then drags its prey back into conceal- 


ment. An important part of the leopard’s diet in the 
crater is another predator — the jackal. Like the cheetah, 


it is a solitary animal with a low population density - 


in the crater. 

Darkness is the favorite hunting time for the lion; 
during the day it sprawls in the high grass. But in the 
late afternoon, lions gradually begin to awaken and 
eye distant animals as they size up the possibilities for 
the night’s hunt. Although lions have been known to 
kill adult giraffes and buffalo, their favorite game in 
Ngorongoro Crater is wildebeest and zebra. 

Conditions must be exactly right for the lion to sale 
a successful kill, The intended prey must be not more 
than about 50 yards distant, and facing directly away 
from the lion. The lion may wait patiently for hours until 
the situation is perfect, tensing like a kitten about to 
pounce on a dry leaf when animals are near, and then 
relaxing as they move away. 


Scavenger Monitors 


Experience is important in this kind of hunting. The 
lion must exactly gauge distance, the degree of alert- 
ness of the prey as shown by subtle body movements, 
and the precise moment when the victim’s. back is 
turned. But even a skillful lion may miss as many as 
half of its intended kills. 

The male lion of a pride rarely hunts for himself. 
When a kill is made, he moves in and gorges himself 
before the waiting lionesses and their cubs are allowed 
to eat. Is the male lion a parasite, living a drone-like 
existence at the expense of the females? What function 
does it have in the life of the group? 

Dr. Estes believes the male lion has an important 
protective role, especially in areas like Ngorongoro, 
where there are large numbers of hyenas. Gangs of 
hyenas can intimidate lionesses hovering over their kills, 
But the hyenas quickly scatter in the lordly presence 
of the powerful male. 

The “pure” predators, such as the big cats, usually con- 


sume only able-bodied adults of certain larger prey. This 
pattern is almost reversed with the scavenger-predators. 
As scavengers, they live as much as possible on the re- 
mains of old kills. As predators, they most often attack 
ailing adults and the helpless young. 

The importance of scavenging and predation in the 
lives of jackals and hyenas varies with time. If there 
are many pure predators in the vicinity, they live almost 
exclusively on the remains of the predators’ kills. If the 
larger predators are scarce, they must fall back on 
hunting and killing game for themselves. 

Jackals are not especially well-suited physically for 
scavenging. Their flexibility is shown by their readiness 
to make use of whatever nutritional openings are pro- 
vided by the environment. 

Hyenas, on the other hand, are well adapted for 
scavenging. They have large cutting teeth, and probably 
the most powerful jaws in the world for an animal their 
size, They can crack and eat all but the largest bones 
of elephants, rhinos, and hippos. They probably also 
have a specialized digestive system capable of extract- 
ing nutrients from bone. 

All the scavengers constantly monitor each others’ 
activities. The jackals and hyenas scan the skies, watch- 
ing for the tell-tale dive of a vulture. The keen-eyed 
vultures watch for suspicious movements of animals that 
may signal a kill. At times, the vultures anticipate the 
place where a wild dog pack will make its kill, and land 
before the dogs arrive! 

At kills, there is a rank order among the scavengers. 
The hyena eats first, followed by the jackals, who push 
aside the vultures. Finally, the larger vultures bully 
the smaller species that must make do with the last 
scraps of meat. 

All of the carnivorous animals in Ngorongoro succeed 
in obtaining food. But the ability of the scavenger- 
predators to utilize almost every kind of animal protein 
that exists in their environment may make them the 
most successful of all. — THAYER WILLIS 
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i Dont Blow Your 
Beautiful Mind” 


N MARCH, 1968, worried members of the U. S. Senate 
Subcommittee on Juvenile Delinquency summoned 
a scientist to a hearing on Capitol Hill. The lawmakers, 
like many other adult citizens, were concerned about 
the reportedly increasing use of narcotics, hallucinogens, 
and other drugs among young people. “Is everybody 
under the age of 30 becoming an addict or an acid 
freak?” the senators wanted to know. 

The calm scientist, Dr. Stanley Yolles (YOH-les) of 
the National Institute of Mental Health, quieted some 
of their worst fears. He reported, for example, that the 
use of the hallucinogen LSD (lysergic acid diethy- 
lamide) had subsided markedly in the past year. But he 
warned the subcommittee that preaching and “scare 
techniques” couldn’t prevent new drug experimentation 
in the future. Instead, he urged that young people be 
given accurate information that would shed light on the 
effects of drugs, and strip away the fake bravado that 
usually accompanies their use. 

By “scare techniques” Dr. Yolles meant warnings 
that any brief sampling of a drug always produces in- 
sanity, triggers suicide, or leads to a sick life of physical 
dependence. He cautioned that “scare techniques” only 
invite scorn, and dare students to take drugs. 

Dr. Yolles didn’t minimize the terrible dangers of 
using “hard” narcotics, such as heroin. Nor did he play 
down the risks of the use of preparations such as mari- 
juana and LSD. 


True Problem Is in American Life 


Dr. Yolles did say, though, that the nation’s true 
drug problem is rooted in the nature of American life. 
For many young men and women, he suggested, drug 
use is often a way of rejecting the goals set up by family, 
schools, and society. 

Thus, Dr. Yolles, along with many other observers, 
believes that to concentrate exclusively on drug use 
may be a little bit like trying to erase the symptoms 
without considering the cause of the disease. Why, 
such observers would like to know, do many drug-users 
feel they must “drop out” of their society in the first 
place? 

Unquestionably, almost every drug harbors risks for 
the user, and is better never taken into the body. The 
following paragraphs discuss some of the most com- 
monly available drugs — those against which scientists 
and medical experts are most likely to protest, and 
which other students may suggest that you try. 


b ALCOHOL Alcohol is perhaps the oldest of chem- 
icals prepared by man that produces marked mental and 
physical changes in the user. Estimates of the number 
of chronically sick alcoholics in the nation run to 
several millions. These people are physically and psycho- 
logically dependent on alcoholic intake in order to live 
their lives. 

Alcohol blurs mental processes. For many, it may be 
relaxing. It may give a temporary feeling of well-being 
and security. However, overuse can cause some drinkers 
to commit acts of violence. It removes many inhibitions 
that normally restrain aggressive behavior. The nation’s 
alcohol problem is aggravated by drunken drivers, who 
cause thousands of deaths in automobile crashes each 
year. 

Liquors with high alcoholic content (100 proof equals 
50 per cent alcohol by volume; 80 proof, 40 per cent by 
volume, and so on) can be purchased legally in most 
parts of the nation. Most wines contain about 12 per 
cent alcohol by volume; beers between 3 and 6 per cent. 
b MARIJUANA Marijuana is the most familiar name 
for intoxicating preparations of the female Indian hemp 
plant. (The hemp plant, cannabis sativa, like some other 
floral species, has both male and female plants.) The 
active component is concentrated in the plant's resins. 
But preparations of the flowers, seeds, and leaves of the 
plant also have mildly intoxicating effects. 

Hashish is the name given to hemp preparations in 
the Middle East. Hashish preparations are much stronger 
than most of the marijuana smuggled into this country 
or prepared here. 

THC (tetrahydrocannabinol) is a synthetic form of the 
active component of female hemp resin. Since it is 
Pure, THC is stronger than Oriental hashish. 

The effects of one “stick” or “joint” of American mari- 
juana are mild compared to those of hashish or THC. 
Effects can be similar to those of alcohol: blurring of 
mental processes, dizziness, warping of space percep- 
tion, a “high” feeling (as though the user's feet aren't 
quite touching the ground), and a temporary feeling 
of well-being. 

In strong doses, marijuana, hashish, and THC may pro- 
duce a lack of awareness of time and place, feelings of 
fear, prolonged nervousness, hallucinations, insomnia, 
and other discomforts. Marijuana is not a true narcotic, 
in that it doesn’t cause physical dependence. 

Since someone high on “pot” isn't able to judge dis- 

Continued on next page 


Cal Bernstein, Look Magazine 
For the heroin addict, “kicking the 
habit” produces “withdrawal symp- 
toms” — sweating, muscle tremors, 
trembling, nausea, aching body. 
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tances and speed accurately, users are often involved in 
car accidents. 

b AMPHETAMINES Amphetamine preparations are 
often prescribed by physicians for relief of mild depres- 
sion, and as dieting aids, since they suppress appetite. 
College students have used “pep pills” of the ampheta- 
mine family to get a “lift” while burning the midnight 
oil for examinations. Drivers sometimes resort to “pep 
pills” to stay awake behind the wheel. The drugs are 
not a substitute for rest; their effect merely masks fatigue. 

“Speed” (methamphetamine) enjoyed temporary popu- 

larity among hippies for its so-called “mood-elevating” 
effects. Big doses of “speed” put the user into a highly 
excited state (“flying high”), often with a false sense of 
personal power and strength. The very bad side-effects 
of the stronger amphetamines have resulted in their 
falling out of favor among hippies. From experience, 
New York hippies themselves coined the dire maxim 
“Speed Kills.” 
» HEROIN This narcotic was originally synthesized 
by 19th-century chemists. They had hoped to create a 
synthetic, nonaddictive version of morphine that would 
serve as a general pain-killer for medical use. However, 
heroin proved highly addictive. Its use has been banned 
because of the ease with which it produces physical and 
emotional dependence. 

The manufacture of heroin is controlled by organized 
crime. At the bottom of the criminal network is the 
“street pusher,” who sells to the user. Usually, the pure 
heroin powder is greatly diluted with talcum powder, 


U.S. Welfare 


quinine, or sugar before it reaches the user. This ensures 
greater profit for the sellers. 

The person who becomes physically dependent on 
heroin cannot give it up easily. If forced off the drug 
without medical supervision (“cold turkey”), he begins 
to develop a disorder of the nervous system about four 
hours after his last dose. Typically, the disorder (or 
“withdrawal symptoms”) starts with marked yawning, 
perspiration, and secretions from the nose and eyes. 
Soon, the victim develops gooseflesh, uncontrollable 
muscle twitches, severely aching joints and muscles, 
rapid changes in heart beat and breathing, fever, nausea, 
vomiting, diarrhea, and loss of weight. Heroin “with- 
drawal symptoms” usually reach their height within a 
day to a day and a half of denial of the drug. 

Heroin is the most degrading and probably the most 
dangerous of readily available drugs and narcotics. 
Usually, anyone who regularly injects (“shoots”) high- 


grade heroin will become physically dependent within 


two to four weeks. According to a report of the N.Y. 
State Narcotic Addiction Control Commission, pushers 
are now selling such highly diluted doses that most 
heroin users today develop only limited physical de- 
pendence. 

Heroin addicts are usually passive, and unable to hold 
jobs or get ahead in the world. They spend most of their 
time with other users; their lives generally are centered 
around the use of the drug. Because the user injects the 


Addict “hits” vein with syringe of heroin. Drug produces physi- 
cal dependence; nonsterile needles cause serious infections. 


substance into his veins with unsterilized needles, he 
often comes down with abscesses and other more serious 
infections, such as tetanus, hepatitis, and venereal 
disease. Because “pushers” may not always closely con- 
trol the amount of a dose,the addict may unknowingly 
take an overdose and die. 

More than any other drug discussed in this article, 
heroin is an invitation to sickness, misery, and an early 
grave. 
> LSD (lysergic acid diethylamide) A recent National 
Institute of Mental Health survey showed that only 
about five per cent of American college students had 
experimented once or twice with LSD. Less than a third 
of these — or about one per cent — considered themselves 
serious “acid” users. (In contrast, about 20 per cent of 
high school and college student bodies, according to 
NIMH, have experimented with marijuana. ) 


“Bad Trips” 


“Though a continuing problem,” NIMH director Yolles 
reports, “admissions to psychiatric units of persons with 
so-called bad trips’ are declining.” 

What accounts for the sudden downturn in “acid 
trips’? For one thing, several suicides and murders have 
been committed by users during “bad trips,” and these 
incidents received wide publicity. This may have warned 
experimenters away from LSD. Also, recent scientific 
evidence suggests that “acid” damages white blood cell 
chromosomes, possibly triggering a form of leukemia. 
Furthermore, studies offer evidence that LSD-chromo- 
some damage in women may lead to birth defects in 
their babies. 

LSD is just one member of the so-called “hallucinogen 
family.” Some hallucinogenic preparations derive from 
“psychedelic” plants. These preparations include peyote 
and mescaline, from the “mescal button,” a small cactus. 
LSD is a laboratory synthetic. 

Health authorities anticipate a new crop of synthetic 
hallucinogens. Why? Scientists say the molecular struc- 
ture of LSD is easy enough for chemical technicians to 
imitate in other forms. . 

Johns Hopkins University’s Professor Solomon Snyder 


suspects a similarity in all “psychedelic” drug mole- - 


cules — perhaps even including THC, the active com- 
ponent of hashish and marijuana. He thinks that all 
psychedelic molecules may be capable of forming ring 
structures like those of the B and C ring of LSD, dia- 
grammed on these pages. 

Psychedelic substances are believed to be related to 
the action of a natural brain chemical called serotonin. 
Serotonin’s role in the brain’s “chemical computer” re- 
mains a mystery. 

In 1960, Dr. Daniel X. Freedman, head of the Uni- 
versity of Chicago’s Department of Psychiatry, showed 
that LSD raises serotonin levels in the brain. Dr. Freed- 
man believes that LSD molecules may bind serotonin 
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Johns Hopkins University sci- 
entist Dr. Solomon Snyder sus- 
pects that the molecular struc- 
ture of LSD, psilocin, and 
other hallucinogenic drugs may 
be very similar. Note charac- 
teristic ring structure of the 
LSD molecule, shown at left. 


Dr. Snyder’s studies suggest 
that the powerful hallucinogen 
Known as psilocin can “imi- 
tate” the LSD ring structure. 
How? Its freely rotating amino 
acid side chain may swing up- 
ward to form the characteristic 
LSD C ring, as diagrammed at 
right. 
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molecules, thus preventing their normal breakdown b 
other brain chemicals. When serotonin levels fall off in 
the brain’s “sleep center, test subjects experience in- 
somnia. Thus serotonin seems necessary for normal sleep. 
Its disappearance speeds up the rate at which brain cells 
relay nerve impulses — causing constant excitement. 

As yet, no one knows why LSD-increased serotonin 
levels should trigger hallucinations, pleasant for some, 
decidedly ugly for others. 

Scientists generally pooh-pooh the idea that “psy- 
chedelic” drugs give people superhuman creative 
powers, or supernatural knowledge and insights. Says 
LSD research pioneer Freedman, the drugs “still remain 
agents that reveal but do not chart the mental regions; 
to do that we must employ our mental faculties in the 
undrugged state.” 

A recent walk through New York’s shabby capital of 
hippydom, the East Village, disclosed a new poster in a 
former “psychedelic” storefront window. Amid strings of 
bells and prayer beads, the sign advised: “Save your 
beautiful mind, don’t blow it.” — Jacques Simmons 
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According to Dr. Snyder's 
theory, amphetamines al- 
so create the key mo- 
lecular rings; trimethoxy- 
amphetamine’s ring- 
forming capability is dia- 
grammed at left. The 
exact effects of such 
drugs on brain’s chemis- 
try are as yet unknown. 
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R oe SIGNALS from space are nothing new to 

astronomers. For years, they’ve listened to bursts of 
radio noise from the heavens. And they ve pinpointed 
stars and planets as the sources of such electromagnetic 
noise. 

Last year, however, rhythmic radio pulsations from 
deep space startled radio astronomers at Cambridge 
University in England. As they listened in, the astrono- 
mers excitement grew. They distinguished four separate, 
regular, rapid beeping signals coming from four points 
in the sky. Could someone out there be trying to con- 
tact us? 

Astronomers of many nations started considering the 
question. The mysterious signals were labeled pulsars. 
And the giant radio telescopes at Jodrell Bank, England, 
and Arecibo, Puerto Rico, were used to hunt down the 
origins of the pulsars. 

Nothing definite was discovered. However, most sci- 
entists now believe that the signals are not coming 
from intelligent beings. Their rhythm is just too regular 
and uniform — there are no noticeable changes in the 
signals. And scientists argue that such regularity must 
be caused by a rhythmic natural phenomenon, such as 
the spinning of a heavenly body or the pulsating of a 
star. Furthermore, the signals are being received across 
a wide range of frequencies, rather than on a single fre- 
quency such as an intelligent being would use. Also, the 
signals are being sent out in all directions at once. The 
energy to produce such a signal, some astronomers think, 
is so enormous it could be generated only by a star. 

At a recent meeting of the American division of the 
International Scientific Radio Union, Dr. Thomas Gold 
of Cornell University and Dr. Alexander Dessler of 
Rice University suggested that perhaps the signals were 
the last “gasps” of dying stars. They contended that 
pulsar signals are generated by rapidly spinning neutron 
stars. (A neutron star is believed to be the remains of a 
once large star that collapsed. While collapsing, the 
electrons and protons of its atoms combine to form a 
mass of neutrons, ) 

Several scientists don’t accept the theory of neutron 
stars, and therefore they disagree with Dr. Gold and 
Dr. Dessler. 

Do neutron stars exist? And, if so, are they likely 
Deep in space, some stars explode, leaving glowing clouds of 
debris behind. Others flare up and begin a slow dying process. 


At the same time, new stars form from clouds of swirling gas. 
Mount Wilson and Palomar Observatories r 


to be the sources of the mysterious pulsars? 

At this time, no one can definitely answer these ques- 
tions. But we can make some educated guesses by con- 
sidering what happens as a star dies. We'll get back to 
neutron stars later. 

Through the ages, men considered stars to be the 
only changeless objects in a changing world. Then, 
as telescopes were developed and improved, astrono- 
mers discovered that even the stars are changing. 
Slowly, the sky-watching scientists were able to trace a 
general pattern of the life and death of stars. 

Most scientists now agree that stars are born when 
clouds of cold gas in space cluster together and start 
condensing. Though it was long believed that all stars 
initially consisted of hydrogen, this concept is now being 
challenged. Recent observations and calculations indi- 
cate that some stars may have formed from other gases. 
However, we will consider the birth, evolution, and 
death of a hydrogen star. 

Atoms in a gathering cloud of gas attract each other 
— they are self-gravitating. As the atoms draw together, 
they collide, producing heat energy. And eventually 
the heat becomes intense enough to set up thermonu- 
clear reactions. 


Supernovas and White Dwarfs 


In other words, the atoms move faster and faster 
(that’s what heat is) and some collide with sufficient 
force to release their protons. Then, protons from the 
splitting nuclei combine and form atoms of the next 
heavier élement, helium. 

Of course, helium atoms also bounce around, collide, 
and split. And their particles combine to form atoms of 
still heavier elements. 

However, as atoms become heavier they tend to 
bounce around less. And so, as the lighter elements —_ 
particularly hydrogen — are used up, the star cools, 
contracts, spins faster, and begins to die. 

The death of a star is a slow process — it may take 
several billion years. Many scientists consider that the 
beginning of the end is marked by a brilliant flare-up. 

While a star develops, it constantly expands and con- 
tracts —a tug of war takes place between the inward 
pull of gravity and the outward push of explosive energy 


continued on next page 


Fusion of four hydrogen 
nuclei (protons). 


The Birth and Death of a Star 


— continued 


released by thermonuclear reactions. With all this ac- 


tion, the star gets hotter and hotter, And the hydrogen is 


used up at an ever increasing rate. The tug of war ends 
as the remaining light elements combine in a super 
nuclear chain reaction. 

If the reaction is extremely rapid, the star blasts apart 
in a spectacular heavenly fireworks display. And it 
leaves behind an, expanding cloud of glowing dust that 
is called a supernova. (Some scientists contend that 
such mighty explosions are caused only by star colli- 
sions. ) . 

However, most stars do not appear to end with a big 
bang. Instead, they flare up in spurts of brightness that 
may last a few days or several years. Then they collapse. 

In the slow-motion life of a star, this collapse is rela- 
tively rapid. When most of the light elements (particu- 
larly hydrogen) are used up, the outward pushing force 
that was provided by thermonuclear reactions ends. And 
the atoms and particles are pulled inward by self- 
gravitation. 

At this point, the star is still fairly hot and there are 
occasional flare-ups as inward-moving particles collide 
and release bursts of energy. But, despite occasional 
flare-ups,the star keeps shrinking until it becomes a solid 
ball of very densely packed matter. In this form, the star 
is called a white dwarf. 


Black Holes 


Until very recently, most astronomers considered that 
this was the final stage of a star. Now they re not so sure. 
What happens to a star next is the subject of very 


Elements are “born” within stars. As the hydrogen atoms of a 
star draw together, four hydrogen nuclei (protons) fuse to 
form one helium nucleus. In the process, two positrons (posi- 
tively charged electrons) are given off. In turn, the helium 
nuclei fuse to form heavier elements, such as carbon. 
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Helium nucleus 


Carbon nucleus 


Fusion of three helium 
nuclei 


Mount Wilson and Palomar Observatories 
Some stars end with a bang. This cloud of gas, expanding at the 
rate of 800 miles per second, marks the spot where a giant star 
exploded some five million years ago. 


many astronomical arguments. Several scientists believe 
that the star keeps shrinking. They contend that the star 
grows dimmer and smaller until it becomes a black 
dwarf, then a pygmy star, then a neutron star, and finally, 
perhaps, a black hole. 

Let's examine these ideas! 

When a star more massive than our sun shrinks to a 
white dwarf stage, it probably becomes smaller than the 
Earth. Thus the matter in such a white dwarf is ex- 
tremely close packed — a cubic inch of it is estimated to 
weigh about 15 tons. 

The densely packed atoms in a white dwarf can hardly 
move, and thus the star tends to cool to the temperature 
of its surroundings. When it no longer gives off light or 
heat, the white dwarf is called a black dwarf. 

Is that the end of it? Some scientists say “yes.” Several 
others now say “no.” 

Those who say “no” maintain that atoms in a dense 
dwarf star dissociate (break up) under the enormous 
pressure of gravity. And the negative electrons and 
positive protons fuse into neutral neutrons. Then the 
once-giant star becomes a spinning ball of neutrons 
probably no more than ten miles in diameter. The star 
may once have been millions of miles in diameter. A 
neutron star is thought to become so dense that a cubic 
inch of it would weigh millions of tons. 

Dr. Gold and Dr. Dessler contend that an intense 
magnetic field exists around a neutron star. And the 
1 spinning of the tiny star would generate pulses of 
electromagnetic energy in all directions. In their opinion, 


these signals are the beeping pulsars. 


Can a neutron star change? A few scientists think so. 
They believe that the pressure of gravity becomes so 
great that even a neutron star collapses and becomes a 
black hole — something infinitely small and infinitely 
dense. 

Dr. John A. Wheeler, a highly regarded Princeton 
University physicist, recently stated that all atomic 
particles are constructed out of space, and could perhaps 
be squeezed back into space. — MICHAEL Cusack 
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SENIOR SCIENCE TAKES YOU THERE 


| FIGHTING 
FOREST FIRES WITH 
INFRARED 


All photos from U.S. Forest Service 
A new fire-detection technique, in- 
frared aerial photography, pinpoints 
a smoldering brushfire (right-hand 
photo) hidden under forest canopy 
(photo at left). Infrared radiation 
(or “heat waves”) penetrates the 
forest canopy, whereas light from 
the fire does not. Alerted to fires in 
early stages, forest-fire fighters can 
How? By dropping 
special chemicals from airplanes. 


VERY YEAR, more than 100,000 
fires in our national forests must 
be spotted and fought. Particularly in 


tinder-dry, windy weather like that 
during 1967, the key to saving these 


forests has been early detection. If 
fires are pinpointed early, in even the 
most remote mountain regions, they can 
be fought from the air, Aerial “tankers” 


can drop chemicals that smother or re- 
strict the blaze. 

Once given a foothold, however, fires 
generate a truly fearsome power. They 
literally blow back aloft the chemical 
retardants dropped from planes, pre- 
vent any approach by smoke jumpers 
or fire troops, throw sparks and em- 

Continued on next page 
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bers for 20 miles, and generally defy 
any attempts to extinguish them quickly. 
One such blaze in the Idaho panhandle 
last year increased its size by nearly 
80,000 acres in a single day. It ran 
more than 20 miles so rapidly that men 
and equipment could not escape. At 
the height of this fire, it was estimated 
that a square mile of timber was being 
consumed every seven minutes. 

Obviously, the best way to control 
such huge fires is to nip them in the 
bud. The terrible cost of a single major 
fire makes almost any such effort eco- 
nomical, Over the years, early detection 
has relied on a network of lookout 
towers placed on high points, at in- 
tervals throughout the forests. The tow- 
ers are connected by radio to control 
headquarters. 

Recently, the airplane has been 
pressed into service for wide use in 
fire patrol. But the real detector re- 
mained the human eye, with all its 
limitations, Fires starting at night might 
burn until morning before their smoke 
would be spotted. Many fires are 
started — and obscured by — lightning 
storms, Perhaps 40 per cent of such 
forest fires remain undetected 12 hours 
later. And, even after they are detected, 
they may produce such heavy smoke 
that the actual extent of the burning 
area is masked, Thus fighting them is 
like boxing blindfolded. 


Below is one of the aircraft on which sensitive infrared equip- 
ment is mounted. Infrared scanners are located in craft’s belly. 


What was needed, obviously, was a 
new eye, one that could penetrate dark- 
ness, cloud, and smoke unerringly. Sci- 
entists at the Northern Forest Fire 
Laboratory, a research unit of the De- 
partment of Agriculture, believe they 
have found it in an airborne infrared 
radiation detector. The “eye” was de- 
veloped by specialists in this Missoula, 
Montana, laboratory in close coopera- 
tion with military and industrial spe- 
cialists, It has been used during the 
past five fire seasons on a test basis, 
with excellent results. Its sensitive de- 
tector can spot differences of only a 
few degrees in temperature on the 
ground from flight altitudes of 20,000 
feet. A single typical flight covers an 
area of 8,000 square miles thoroughly. 


Getting Through Atmospheric 
“Windows” 

How does such an infrared system 
work? First, the whole science of infra- 
red detection is based on a fundamental 
physical property. Every object with a 
temperature higher than absolute zero 
(—273°C) emits some infrared radia- 
tion. At absolute zero, all molecular 
motion theoretically ceases, and so 
would infrared emission. 

In the electromagnetic spectrum, in- 
frared occurs at a wavelength just 
longer than that of visible light. In 
microns (millionths of a meter), infra- 
red ranges from 0.75 to 1,000, at which 


wavelength the radar and radio waves 
begin. The atmosphere does not permit 
all these wavelengths to pass, however. 
Therefore, only those wavelengths that 
can get through the atmospheric “win- 
dows” are useful. The window chosen 
by the forest service scientists was the 
4.5-micron to 5.3-micron band, Why? 
This was where radiation from forest 
fires seemed most observable with the 
equipment they had to use. The tem- 
perature of such fires, the intervening 
forest canopy of limbs and leaves, the 
atmospheric particles the infrared would 
have to penetrate — all were considered 
in selecting the most suitable window. 

To detect ground radiation, a care- 
fully balanced optical system was de- 
vised to “scan” the earth passing be- 
low the plane, A regular telescope lens 
focuses infrared radiation in much the 
same fashion as it does ordinary light. 
Such a lens, pointed downward from 
the plane, was selected as the primary 
eye. Then a rotating, 45-degree mirror 
picks up this radiation from the tele- 
scopic lens, If this process were re- 
versed, and a light beamed out from 
the mirror, the effect would be to pro- 
ject a series of lines of light below 
the plane and perpendicular to its path. 
Here the opposite occurs: radiation is 
detected in the same series of lines. 
Thus the optical system is called a line 
scanner. 


Inside plane, forest-fire “watchdogs” peer into the two scopes, 
which show an infrared picture of the landscape beneath them. 


This radiation is focused back to the 
heart of the infrared system, which 
is the detector. Several types of detec- 
tors are in use, but their principles are 
much alike. Within a typical detector 
is a small flake or several strips of 
metal, sensitive to infrared radiation in 
one way or another, : 


Fire-fighting Photoconductor 


Radiation may cause one type of 
metal to increase in temperature. This 
raises its resistance; a small current 
passing through the detector can be 
measured, and its fluctuations noted. 
This device is a thermistor — a resistor 
Whose resistance changes with tem- 
perature. 

Another type of device changes its 
resistance without any appreciable 
change in temperature. In a photocon- 
ductor, the electronic structure of the 
molecule itself is affected by the infra- 
red radiation. Again, a current passing 
through such a detector varies with 
the amount of radiation striking it, 
and its variations can be charted. 

This photoconductor type of detector 
was selected as being most appropriate 
for the airborne fire-scan system. To 
make the current that comes through 
the detector more usable, the entering 
radiation is made intermittent by a 
“chopper” — a rotating fan with mir- 
rored blades, This first allows a burst 
of radiation from the ground to enter 
through a gap in the blades. Then the 
mirrored blade intervenes and reflects 
into the detector the controlled radia- 
tion from an object of known tempera- 
ture. 

This method serves two purposes: 
First, it provides a reference tempera- 
ture (usually that of the normal back- 
ground) with which to compare the 
radiation entering from outside. Second, 
it results in an alternating current com- 
ing from the detector. Such a current 
is more easily amplified. 

The next step is to make the detec- 
tor’s product visible or otherwise usable. 
The current flows from detector to 
video amplifier, then is displayed on a 
cathode ray tube much like a TV pic- 
ture tube, Areas of high infrared radia- 
tion show white against the darker 
terrain background as the very rapid 
line scans appear in the viewer. Also, 
whenever there is a significant jump in 
temperature, a mark is made alongside 


Forest Service worker marks areas in which electrical storms caused lightning activity 
over forests. At night, infrared patrol flights check for any fires caused by lightning. 


the spot. All this is recorded on a 
polaroid film strip that takes a constant 
picture of the display. 

Later, by comparing the terrain fea- 
tures, maps, and their plotted course, 


the crew is able to pinpoint exactly 


where the fire is located. How well does 
the system work? Last summer, in more 
than 500 tests, all targets were located 
within one-eighth of a mile of their 
actual position. 


Finding “Fires” in Buckets 


To make such tests, buckets of glow- 
ing charcoal were placed in spots un- 
known to the crew. The aircraft in 
which the test equipment is installed, 
a Convair T-29 on loan from the Air 
Force, cruised over the area and 
scanned it. The infrared readings were 
then compared with the known loca- 
tion of the buckets. 

Over-all, the Forest Service reckons 


that it has about an 80 per cent chance’ 


of locating any beginning fire in a forest 
scanned by this infrared system. This 
is much better than the human eye 
can do. 

In actual use, the Fire Scan aircraft; 
a smaller Aero Commander, may be 
assigned to follow a lightning storm as 
it crosses forest land where the fire 


danger is high. During the flight, a 
very accurate navigation system is used 
to keep the plane flying a precise grid 
pattern. This is necessary for accuracy 
in locating any fires spotted. As it flies, 
the scanner picks up the infrared radia- 
tion and records it on the film strip. An 
observer reports any fires immediately, 

When a large fire does manage to 
escape detection and develop, the in- 
frared system then aids in battling it. 
For now the system clearly outlines 
the actual burning areas, which may 
be visually obscured by blowing smoke 
and debris. Photographic prints of this 
radiation, taken from the image on 
the system’s cathode ray tube, are de- 
livered to fire headquarters, or some- 
times dropped directly to the fire bosses 
in sturdy canisters. 

Thus science has come to the aid of 
forests. The study goes on at Missoula: 
and elsewhere in the Forest Service. 
Eventually, as the infrared science is 
refined, and better equipment and 
methods are developed, it will provide 
an “eye” that cannot be blurred by 
smoke, dimmed by night, or confused 
by the overhanging forest. Then, if it 
prevents a single major fire, its total cost 
will be regained in the space of a few 
moments. — FRANK A. TINKER 
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SCIENCE IN THE 


Vietnam Export 


Disease is often a by-product of war. 
The Vietnamese conflict is no exception. 
A recent report reveals outbreaks of 
bubonic plague among the civilian pop- 
ulation and American G.I.’s in South 
Vietnam. Plague is the dreaded Black 
Death that almost wiped out the popu- 
lation of Europe during the Middle 
Ages. 

Lieutenant Colonel Fred G. Conrad, 
a U.S. Air Force doctor, told of his ex- 
periences with plague in South Vietnam. 
Last year he witnessed an outbreak of 
the disease in the Cam Ranh Bay area. 
It spread to 58 people, including one 
American G.I. Four South Vietnamese 
died of the disease. 

The plague is caused by a bacterium 
called Pasteurella pestis. But the germ 
usually does not spread by itself. It has 
animal carriers — rats and other small 
rodents. Between each rodent lies an- 
other carrier, known as an insect vector, 
which happens to be a rat flea known 
as Xenopsylla cheopis. The Pasteurella 
bacilli multiply in the stomachs of the 
fleas and are regurgitated when a flea 
sucks the blood of a rat. The germs in- 
cubate in the rat’s body and are passed 
to other rats by other fleas. And so on. 

Man gets into this disease cycle by 
being bitten by infected fleas. Some- 
times the disease can be spread from 


Agricultural engineer Paul James and his assistant Della Har- 
den use nuclear device to measure thickness and strength of 
egg shell. They study effect of diet on structure of shells. 


man to man by coughing, should the 
lungs of the victim become infected. 
Conditions in South Vietnam are ripe 
for the spread of plague. According to 
Dr. Conrad, “Causes of epidemics in- 
clude an infected and rapidly growing 
rat population, a high number of fleas 
per rat, an unimmunized human popu- 
lation, crowded living conditions, and 
favorable temperature and humidity.” 
Can plague spread to the U.S.? A re- 
turned G.I. on furlough from South 
Vietnam recently developed the disease 
while at home in Texas. It took two 
weeks for doctors to recognize the un- 
familiar disease. Had the disease been 
in its highly infectious phase — when 
the victim’s lungs are affected — an epi- 
demic could have broken out. 
Fortunately, plague can be fought 
with mass vaccinations, rat control, and 
antibiotics. The World Health Organi- 
zation, the United States Public Health 
Service, and the American Veterinary 
Medical Association, however, are 
watching warily for new developments. 


California Quake 


The earthquake that shook southern 
California early last month was the most 
powerful tremor felt there since 1952. 
It was also the first major quake to strike 
the area since skyscrapers began to rise 
in Los Angeles a few years ago, Al- 


UPI photo 


though the towering buildings rocked 
back and forth, none was damaged. 

The first rolling shock of the quake 
occurred at 6:29 P. M., followed a min- 
ute and a half later by an even stronger 
one. Small aftershocks continued for 
the next 16 hours. The quake toppled 
piles of canned goods from supermarket 
shelves and set hanging lamps to swing- 
ing. Swimming pool owners reported 
that the tremor sloshed water back and 
forth in their pools. People eating din- 
ner in a restaurant atop a 36-story 
building were terrified when it began 
to sway alarmingly. 

The earthquake is blamed on stresses 
that built up in the San Andreas fault, 
a major crack in the Earth’s crust. By 
fits and starts, the seaward side of Cali- 
fornia is sliding off to the northwest 
along the 570-mile crack. 

To get an idea of how slip-fault earth- 
quakes occur, try pressing both hands 
tightly together while at the same time 
pushing forward on one. The two hands 
stay together for a moment while stresses 
are built up between them. Then, sud- 
denly, one hand slides forward. This is 
what happens as a part of California 
creeps northward. 


Automatic Link-up in Space 


About 140 miles above the Earth, two 
orbiting unmanned Soviet spacecraft 


These 10-foot-tall “skyscrapers” are models of nuclear reactors. 
They symbolize Nuclear Week (May 18-26) in New York City, 
which salutes 30 years of the peaceful use of atomic energy. 
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found each other, maneuvered together, 
and linked up. Though they were whiz- 
zing along at a speed of 17,500 miles an 
hour, the entire docking operation was 
automatic, Radar guidance systems and 
computer controls did all the work. 

One of the spacecraft, Cosmos 212, 
was launched from a site in Kazakhstan 
(Soviet Asia) on April 14. As it passed 
over the launching site on the next day, 
another spacecraft, Cosmos 213, was 
shot up to meet it. Cosmos 213 was 
placed in orbit only three miles from 
Cosmos 212. Radar systems on both 
craft located each other, and the com- 
puter controls adjusted the speeds of 
the craft. As they gently moved to- 
gether, a rod on one spacecraft locked 
into a cone on the other. 

For three hours and 50 minutes, the 
two crafts orbited together with their 
electrical systems linked. And during 
that period several scientific experiments 
were performed. However, Soviet au- 
thorities would not disclose the nature 
of the experiments. At the end of the 
period, radio command signals from 
Earth separated the craft and they went 
into independent orbits. The separation 
maneuver was televised to Earth and 
broadcast on the Soviet TV network. 

The unmanned spaceship docking op- 
eration of April 15 was the second such 
operation carried out by the Soviets 
during the past six months. And it has 
led U.S. scientists to speculate that it 
is part of the Soviet plan to land men 
on the moon. 


Tuna Tale 


Sink or swim. That's the only choice 
in life for the tuna fish, says Dr. John 
Magnuson of the University of Wiscon- 
sin. He reached this conclusion after a 
pioneering story of tuna in captivity. 

In his test tanks, he found that certain 
species of smaller tuna never stopped 
swimming. Their swimming speed was 


about two miles per hour. Whenever. 


they paused, they began sinking to the 
bottom of the tank. 
Dr. Magnuson was puzzled by this 


STRAIN 


AFTER THE 
EARTHQUAKE 


UPI photo 
“Electronic eyeball” in tweezers is sensi- 
tive laser detector. With it, single laser 
beam can carry entire TV and FM bands. 


discovery until he began dissecting the 
fish. He found that none of these small 
tuna has the organ called the swim- 
bladder, a gas-filled “bag.” The bladder 
helps fish retain neutral buoyancy — 
they “float” at any depth. 

Without this gas-filled “life preserver,” 
the density of the tuna is greater than 
that of salt water. As soon as it stops 
swimming, it starts sinking toward the 
bottom. In the open sea, this would 
mean a fatal trip to the oxygen-thin 
depths. 

Why have these species of tuna lost 
their swim bladder? Dr. Magnuson 
thinks that the process of natural selec- 
tion is responsible. He notes that fish 
with swimbladders cannot change 
depth rapidly without bursting. In the 
sea, the tuna that could pursue smaller 
fish from hundreds of feet down up to 
the surface would get more to eat and 
probably have a greater chance of sur- 
vival. Gradually, the most successful 
fish — those with smaller and smaller 
swimbladders — replaced others of the 
species with larger swimbladders. Fin- 
ally, the swimbladder was lost entirely. 


Life Without Blood? 


Would life be possible without blood? 
Yes, a scientist suspected, if a substi- 
tute could be found. The synthetic 
would have to transport oxygen to body 


Earthquakes usually occur along line in 
the Earth called a fault. Strains build 
up on either side of the fault until it 
finally “gives,” causing an earthquake. 
In the diagram left, the Earth on one 
side of the fault has slid sideways and 
upward relative to fault’s other side. 


UPI photo 
Sculptured head may be oldest art object, 
says American Museum of Natural History 
expert. It dates from 14,665 B.C. 


cells and carry away carbon dioxide 
wastes — the crucial tasks of the hemo- 
globin in red blood cells. 

The scientist is Harvard University 
biochemist Dr. Robert P. Geyer. In 
April, he reported on a promising sub- 
stance, which he had tested in labora- 
tory animals. A milky fluid, it is com- 
posed. of fluorocarbons — highly stable, 
inert compounds of carbon and fluorine. 
The compounds are now used in a vari- 
ety of modern industrial products, in- 
cluding paints, lubricants, and the burn- 
resistant coatings on frying pans! 

In his final tests, Dr. Geyer drained 
all the blood from rats and substituted 
his milky synthetic through a vein in 
their tails. The test rats survived for 
eight hours, During that time they ate, 
slept, or moved about just as do rats 
with real blood! 

In these and other tests, fluorocarbon 
“blood” substituted successfully for 
hemoglobin: It transferred dissolved 
gases between the lungs and body cells. 

Dr. Geyer is cautious, however. He 
points out that his synthetic blood is 
still in the experimental stages. But he 
hopes for a wide range of possible med- 
ical uses. These range from transfusions 
in the treatment of leukemia to the 
preservation of whole bodies after death 
— until a time when organs are needed 
for transplants to save the lives of living 
patients. : 
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‘THE CHRYSLERPEDIA 


Is a master cylinder some kind of an expert? Is a lifter the star 
of Muscle Beach? Does an automobile muffler have anything to do with 
cold weather? Volume IV of the Chryslerpedia will give you the answers 


Volume Four: Knock-Off to Octane. 


transmit motion from one unit to another. 
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Liter 1, 000 
cubic centi- 
meters, or 61.2 
cubic inches. 
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Knock-Off—A threaded hub, used to fasten 
a wheel to an axle. In removing a wheel 
with this type of arrangement, the hub is 
struck, or “knocked off” by means of a 
rawhide, rubber, or copper hammer. An 
option on our Sunbeam Alpine. 


Lapping—The process of fitting 
two surfaces to each other by 
rubbing them together with 
an abrasive material. i 
Usually used in de- 
scribing the. method 
for seating the engine 


valves in their seats. Little Red Wagon—Another name for our 


Hemi-powered Dodge A-100 truck. When 
it’s on show, the word is go 
—at sanctioned dragstrips 
all over the country. 


L-Head Engine—An engine where both 
valves are in the cylinder block on 
one side of the engine cylinder. 


Lifter—A rod 
placed between 
the cam and the Í 
push rod that : 
controls the 
Opening and 
closing of 
the valve. 


Live Axle—The shaft that supports the car 
and transmits engine torque to the driving 
wheels. 


Linkage—A series of rods, pins and pivots, 
levers, yokes, etc. that is used to control or 


Louvers—Any openings, vents or slits in the 
body of a vehicle that afford ventilation. 


Lug—Any projection on an engine, battery, 
etc. that is placed there in order to make a 
connection. Also, to “lug” an engine, or 
to engage an engine in a gear too high for 
the speed at which the wheels are traveling. 
For instance, to go directly from first gear 
to third before the car 

has had a chance 
to build up 


Mags—Slang term for 
magnesium wheels. To- 
day, it usually includes 
all wheels that resemble 
mags.“ Any deep-dished 
heavy-spoked wheels of a 


sporty type, optional on the Plymouth 
Satellite (shown above). 


Manifold—A fitting connecting 
the cylinders to the input of 
fuel-air mixture, or to the 
exhaust system. 


Master Cylinder—The hydraulic cylinder 


that is used to push the hydraulic fluid to 
all the individual slave or wheel cylinders 
when you apply the brakes. 


of AUTO ENGINEERING- 


to these and other questions. It’s a series of informative—and 


we hope interesting—facts to help you understand an automobile better. 


By Chrysler Corporation—the people who understand automobiles best. 


Methanol—Another name for 
wood alcohol—a fuel used in 
dragsters, as well as several 
other exotic fuels. 


MoPar—Trade name for 
parts produced 
by Chrysler 
Corporation. 
Also, in sanc- 
tioned drag 
racing and 
stock car racing, 
a slang term for 
the Chrysler- 
built cars. 


Motor—Often used 
to describe an engine, 
but actually implies an 
electrical source of power. 


Mill—To cut or machine with a set of 
rotating-type cutters. Most usually used to 
describe the shaving of the head of an 
engine in order to decrease the combustion 
chamber volume and thereby increase the 
compression ratio. Also, another name for 
an engine. 


Mono Block—Used to describe an engine 
where all the cylinders are contained in 
just one casting. 


Monocoque—A type of 
body construction 
where the outer 
shell carries 
all or a 
major 
part of 
the 
stress. 


Muffler—A hollow chamber, usually filled 
with baffles and tubes. Its major function is 
to reduce noise. Dual exhausts and muffler 
systems are standard on such cars as the 
Dodge Coronet RT Convertible (above). 
Chrysler Corporation even introduced the 
first automatic convertible top in 1939. 


NASCAR—The official sanctioning group 
for major stock car racing in the United 
States. This season’s Grand 

National Champion, 
Richard Petty (left), 
drove his specially 
prepared 
Plymouth 
to 27 vic- 
tories, 
the most 
wins in 
one 
season 

in 
NASCAR 
history. 


Needle Bearing Also called a quill bearing, 
this is an anti-friction device that uses a 
number of small diameter rollers of rela- 
tively great length. 


NHRA— National Hot Rod Association. 
Along with the AHRA (American Hot 
Rod Association) they form the sanction- . 
ing group for drag racing in the USA. 

Octane Rating—A method, expressed in 
numbers, of determining the tendency of a 
fuel to detonate. Usually, the higher the 
octane number, the less a fuel will have a 
tendency to knock. 


Plymouth e Dodge . Chrysler e Imperial 
Dodge Trucks Simca Sunbeam 
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So long for this year. Have a safe summer. 


BALL-ieve It or Not! 


e Fans who enjoy watching horsehides flying over 
fences got their money’s worth on July 10, 1929, in a 
game between the Pirates and the Phillies. One home 
run — no more, no less — was hit in each inning. 


‘e The greatest “stealer” of all time had to be Ty Cobb. 
He stole 892 bases during his career, and on three occa- 
sions he reached first and then proceeded to steal sec- 
ond, third, and home. 


e The only major league game in which nobody got 
a hit in nine innings was played on May 2, 1917. Pitchers 


were Fred Toney for the Reds and Jimmy Vaughan for 


the Cubs. In the top of the 10th, Tony “fell apart,” when 
he was touched for two hits and a run. 


e The greatest goose-egg collector of all time was 
Grover Cleveland Alexander. Pitching for the Phillies 
in 1916, Alex hurled 33 victories, of which 16 were shut- 
outs. 


e Baseball's all-time “hit-parade” occurred on July 
10, 1932, in an 18-inning game between the Indians and 
the Athletics. The two teams banged out a total of 58 
hits. The final score was 18-17, Indians, and the winning 
pitcher was Ed Rommel who allowed — get this — 29 
hits! 


e No one ever had to tell Christy Mathewson to con- 
trol himself. During the 1918 season the Giants’ immortal 
hurled 68 consecutive innings without walking a man. 
P. S.: For 12 seasons in a row, Matty won 20 or more 
games; for three straight seasons he won 30 or more; 
and in the 1905 World Series he pitched three shut-outs. 


e On May 15, 1941, Joe DiMaggio belted out a couple 
of hits — and he kept banging out at least one safety a 
game until July 17. All in all, Jolting Joe collected 91 
hits off 73 pitchers in 56 straight games. Of his 91 safe- 
ties, 16 went for doubles, 4 for triples, and 15 for homers. 


e In 1916 the N. Y. Giants fashioned two sensational 
winning streaks, First they reeled off 17 victories in a 
row and then they set the all-time record of 26 straight 
wins. By how many games did they win the National 
League pennant? They didn’t. They finished fourth 
that season! 


e If the Yankees had been paid for overtime in 1906, 
they would have wound up the season as millionaires. 
They played a double-header every day for five straight 
days (August 30 through September 4) — and won all 
ten games! 


e The biggest track meet in baseball history occurred 
on August 25, 1922. In the wildest-scoring, wildest-hit- 
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ting nine-inning game on record, the Cubs beat the 
Phillies 26-23 after both teams had banged out a total of 
51 hits. 


e Between August 2, 1931, and August 3, 1933, the 
Yankees never stopped “running.” During this period 
of just over two years, the Bronx Bombers played 308 
games without suffering a shut-out. 


e The most successful pitching debut in history was 
recorded by Walter Johnson. In his first four days in the 
major leagues, the Senators’ “Big Train” pitched all three 
games of a series against the Yankees — and shut them 
out each time, allowing a total of only 12 hits! 


e In the fifth inning of a game against the Red Sox 
on June 9, 1908, the Indians recorded a feat that had 
never been done before, nor has been equaled since — 
every Indian got up to bat, made a hit, and scored a run, 


e A pitcher’s picnic — that was the 1906 World Series. 
All five games ended in shut-outs. The Athletics won the 
second game, 3-0. The Giants swept the others, 3-0, 9-0, 
1-0, and 2-0. Three of these white-washings were ap- 
plied by Christy Mathewson — a record that still stands. 


e Only seven players have hit .400 or better. They 


Were: 


Joe Jackson Cleveland 408 


1911 Ty Cobb Detroit 420 
1912 Ty Cobb Detroit 410 
1920 George Sisler St. Louis 407 
1922 Ty Cobb Detroit 401 
1922 Rogers Hornsby St. Louis 401 


Detroit 403 
St. Louis 424 
St. Louis 40³ 
Bill Terry New York 401 
Ted Williams Boston 406 

Ty Cobb and Rogers Hornsby did it three times 
apiece. No one else has ever done it more than once. 
And look at poor “Shoeless Joe” Jackson at the top of 
the list. In 1911 he batted .408 — and didn’t even win the 
American League batting title! (Cobb picked that year 
to hit .420. ) 

The last man to hit .400 was Ted Williams. That was 
27 years ago, and the way our hitters are now going it 
will take 270 years before anyone else achieves that 
magic mark. 

What accounts for this enormous drop in batting aver- 
ages? Simple. . the pitching is now better and the 
hitters are going for homers rather than base hits. 


Harry Heilmann 
Rogers Hornsby 
Rogers Hornsby 


— Herman L. Mas, Sports Editor 


Astrolabe 


By Nancy Gats, Claremont H. S., Claremont, Calif. 


* Starred words refer to astronomy ; 


Students are invited to 
submit original cross- 
word puzzles for publica- 
tion in Senior Science. 
Each puzzle should be 
built around one topic in 
science, such as astron- 
omy, astronautics, bot- 
any, geology, electronics, 
famous scientists, etc. 
Maximum of 50 words, 
of which at least 15 must 
be related to the theme. 
For each puzzle pub- 
lished we will pay $10. 
No entry will be consid- 
ered unless it includes 
all of the following: sym- 
metrical puzzle design 
and design with answers 
filled in, definitions, an- 
swers on separate sheets, 
and a statement by the 
student that the puzzle is 
original and his own 
work, Puzzles must be 
symmetrical. Keep a 
copy, as puzzles cannot 
be returned. Give name, 
home address, school, 
and grade. Address: Puz- 
zle Editor, Senior Science, 
50 West 44th Street, New 
York, N. Y. 10036. An- 
swers to this puzzle are 
on page 34 


ACROSS 


. Obstruction of light of one celestial 
body by another. 
6. Inorganic substance. 
10. Summer drink. 
12. Gases forming atmosphere. 
Substance to induce vomiting. 
14. Cereal used as fodder. 
16. Three-man national space project. 
17. Relative. 
18. Joint (abbr.). 
21. Bachelor of Surgery (abbr.). 


24. Gifts. 
26. Planet named after god of under- 
world. 


27. That part of the universe between 
celestial bodies. 

28. Sun orbiters. 

29. Frog's look-alikes. 

81. Pertaining to one’s birth. 

32. Not restricted. 

38. Radio frequency (abbr.). 

85. President's title (abbr.). 

87. Early stage of development of 
organism (pl.). 

The rising light of morning. 

43. Employ for some purpose. 

44. Paths. 

45. Do away with. 

47. Not otherwise authorized (abbr.). 

Planet named after a god of the sea. 

50. Used in correcting mistakes (pl.). 


DOWN 


Heavenly body often having a tail. 
Greek letter. 

Bag. 

Man’s nickname. 

Third note of diatonic scale. 
Country of the Middle East. 
Cupid. 

Improvise. 


. Period of time. 


Atomic (abbr.). 
Stargazers. 


. Planet named after Roman ruler of 


gods. 


. Also. 


Biblical beast of burden. 


Of or like stars. 

. Pertaining to the moon. 

. Often said to be twin of Venus. 

. Gaseous center of our solar system. 


North Dakota Agricultural College 


(abbr.). 


An inclined channel. 


. Chewing tooth. 


Member attacked by gout. 
Gain by effort. 


An undeveloped shoot. 


Hankering. 


. Polaris is one. 


. Chokes. 


That is (abbr.). 


Old English (abbr.). 


Science 
OW 


These programs are subject to last- 
minute scheduling changes, but they 
are a few of the shows to watch for 
during the coming month. Others will 
be scheduled as the summer progresses. 
TV fans can take heart — not all of the 
summer shows will be repeats. 


The Big Little World of Roman 


Vishniac 
(Fri., May 24, 7:30 p.m. EDT, NBC-TV) 

Dr. Roman Vishniac, biologist, zool- 
ogist, and one of the world’s foremost 
photographers of microscopic life, is 
the subject of this hour-long NBC News 
special. The program will follow the 
microbiologist at work, and show how 
he has made photomicrography into 
both a science and an art. As he will 
explain on the telecast, the essence of 
Dr. Vishniac’s photographic technique 
involves the use of polarized light, a 
process he has termed “colorization.” 

Colorization transforms normally 
transparent organisms into vibrant mo- 
saics of color that help to delineate 
their physiology. In this way it per- 
mits observation of living creatures in 
motion, since every physical movement 
of reaction to stimuli causes a corre- 
sponding change in color. 

The program will feature a number of 
stills, slides, and motion pictures taken 
by the 70-year-old Russian-born scien- 
tist over the years. 


Tomorrow's World: A New Era in 


Medicine 
Fri., May 24, 10:00 P. M. EDT, NBC-TV) 


A special report on developments in 
medicine — in areas other than surgery 
— will include a look at hospital care 
by computer, external manipulation of 
the body by electric impulses, and rev- 
olutionary advances in diagnostic tech- 
niques. The hour-long documentary, 
with NBC News correspondent Frank 
McGee as reporter, will feature inter- 
views with Dean Robert Glaser of the 
Stanford Medical Center, Dr. Leo Tick 
of New York University, Dr. Christian 
Anfinsen of the National Institutes of 
Health, and Dr. Jerome Lettvin of MIT. 

— Prccy Hupson 


iir 
This is the final issue of Senior 
Science for this school year. We hope 
you have had as much fun reading 
Senior Science as we have had bring- 
ing it to you. Happy vacation! 
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NEW YORK LIFE PRESENTS another in a Series of Advertisements 


to Help Guide Young People to a Better Future 


Training in Home Economics can open doors to many fields. 


Should you be 
a home economist? 


BY CATHERINE T. DENNIS 
State Supervisor of 
Home Economics Education, 
North Carolina Department of 
Public Instruction, 
as told to Llewellyn Miller 


ANY PEOPLE are vague about the pos- 
sibilities of our profession, perhaps be- 


cause home economists can choose among 


so many different careers. Recently I asked 


10 people a question: “What exactly is a 


home economist?” 

No one had a very clear idea. Most of 
them answered, Well... I know that they 
teach cooking and sewing and... .” 

So perhaps I had better tell you something 
about our field before I tell you why it is one 
of the most rewarding you can choose. 

The definition of home economics is the 
science and art of homemaking.” This means 
a great deal more than learning to make a 


smooth cream sauce and cutting a pattern. It 
means the study of every aspect of home life, 
from the efficient planning of a kitchen to the 
relation of the family to the community. To 
enter the home economics profession, this 
means a college degree. 

It is true that, in the past, most of the girls 
who chose home economics as a career 
planned to teach some subject related to the 
science and art of homemaking. There were 
not too many other important positions open 
to them, until manufacturers and merchants 
began to take notice of the fact that women 
are the greatest buying force in our country, 
controlling directly or indirectly almost all 
family income and buying. 

Who could advise better about what the 
homemaker would purchase than someone 
trained in the science and art of homemak- 
ing? Suddenly the home economist was in 
demand in many places besides the classroom. 
She proved herself so useful that, today, the 
girl with a home economics degree can choose 
among scores of positions in industry. Jobs 
are waiting for her in publishing, advertising, 
television, radio, and research, as well as in 
government, welfare, and institutional man- 
agement. And openings for teachers are now 
equally varied and challenging. I know of no 
other training today that can open so many 
doors into so many different fields as home 
economics. 

Personal rewards for the girl who chooses 
home economics are matched by no other 
career. I say “girl” because, while an increas- 
ing number of men are entering our field, it 
is One in which women shine. In it, women 
work on a stimulating professional level with 
men who respect their special knowledge, 
rather than in competition against men for 
the same jobs. 


TRAINING 


The girl who has a home economics degree 
has had a good general education, including 
English, the sciences, psychology, and art, by 
the time she graduates. With a major in gen- 
eral home economics, she has also studied 
nutrition, as well as the buying, preparation, 
and service of food. She knows about fashion 
and the care and testing of textiles, as well as 
sewing; about interior decoration, as well as 
the use of the newest home equipment; about 
budgeting for family security; about buying 
a home and buying insurance; about child 
care and child development, family relations, 
and a great deal about good citizenship. 
Most students today will have chosen one of 
these areas for specialization. 

She is ready for a professional career. She 
also has the best of preparation for the most 
satisfactory of all careers: the management 
of her own home for the health and happi- 
ness of her family in it and in the community. 
And it is easy for her to turn her knowledge 
and skills to account outside of her home, if 
she wants to combine a working career with 
marriage. 

How often we hear the complaint from 
disappointed parents, We sacrificed so much 
to give our girl a profession, but she married 
and had a big family right away. Now all her 
training is of little use.” 

hj 


None of a home economist’s training is 
wasted. It is of constant use to her, no matter 
what life brings. 

Because she has studied homemaking as a 
science and an art, her chances of a success- 
ful marriage are better than average. If she 
wants to return to work after her family is 
established, her experience in running her 
own home usually is an asset rather than 
time lost from a career, and there are many 
chances for her to combine a part-time posi- 
tion with her duties at home. 


VARIETY OF OPPORTUNITIES 


Opportunities in home economics are open 
to girls of many different temperaments, tal- 
ents and interests. Let me give you a few ex- 
amples by reporting on the activities of some 
recent graduates: 

Betty has a talent for showmanship and is 
keenly interested in fashion. Her home eco- 
nomics degree won her a job in a department 
store as a consultant, advising about the 
buying, care and making of clothes. Now 
she assists another home economist on a tel- 
evision show dealing with the interests of 
homemakers. 

Joyce specialized in nutrition. Her home 
economics degree in this field opened a be- 
wildering number of jobs to her. She wants 
to work up to one of the important and well- 
paid jobs in institutional management. For 
her first job, she helps to select, order and 
supervise preparation of meals in a school. 
It provides good income and experience and 
leaves her free to study for her master’s de- 
gree in the summer. 

Alice has a flair for color, art and interior 
decoration. She is making use of her special 
talents as home economist with a housing 
agency. : 

Lucille has a strong sense of service and 
likes to meet many different people. Her 
home economics degree brought her a posi- 
tion in a public health department. 

Joan is shy and studious. She is happy in 
her work as a home economist in a govern- 
mental research laboratory. 

Dorothy has a talent for writing. Her home 
economics training won her a job in an ad- 
vertising agency. Her best friend, also a home 
economist, is assistant to the woman’s page 
editor on a newspaper. 

Susan is married and has 2 small children. 
Her home economics degree opened a job 
as nutritionist in a school cafeteria. This 
part-time work adds pleasantly to the family 
income and leaves plenty of time for her 
home duties, 

Margaret is a born teacher. Her only prob- 
lem was to choose among the many posts 
open to her. The scope of high school teach- 
ing is wide and particularly valuable, be- 
cause SO many young people are getting mar- 
tied. In addition to classroom teaching, the 

students are reached through the school- 
sponsored youth organization, The Future 
Homemakers of America. University and 
college posts have their especial appeal and 
distinction for the teacher of experience who 
holds advanced degrees. 

Extension work is a fascinating part of our 
educational program, so Laura, who is cre- 


ative, likes to work in an unstructured situa- 
tion and enjoys working with adults as well 
as youth, is an Extension home economist. 
Extension home economists instruct about 
9 million women and work with more than 
214 million boys and girls who ,“‘learn by 
doing” in 4-H Clubs. 


COST OF TRAINING 


This varies widely, depending on whether a 
girl lives at home while studying, or goes to 
a state university where fees are moderate, 
or to an independent college where expenses 
are higher. About 400 colleges and universi- 
ties now offer degrees in home economics, 
so you have a wide choice. 

The standard course leading to a bachelor’s 
degree is 4 years. As in all professions, the 
ambitious student who is aiming at the top 
jobs will work for her master’s degree. This 
she can get in summer or night classes or 
with an extra year in college. 

The girl who needs to pay some of her ex- 
penses herself usually has no trouble finding 
work that gives useful professional experi- 
ence as well as income—as laboratory as- 
sistant, in food service or dormitory man- 
agement, as assistant dietitian, or as camp 
counselor. And the demand for student home 
economists as babysitters is enormous! 

A few scholarships for undergraduates in 
home economics are available, as well as 
scholarships, fellowships, and assistantships 
for graduate study. Although colleges and 
universities offer most of these financial 
grants, some of them are also provided by 
government agencies, research foundations, 
businesses, and the American Home Eco- 
nomics Association. 


SALARIES 


Financial rewards also vary widely. The ay- 
erage salary of college home economics in- 
structors is about $6,800. For those with 
advanced degrees, salaries range from $7,200 
to $25,000. In the cooperative Extension 
service, Extension home economists receive 
about $7,900 a year; State specialists, about 
$10,350 a year. In business, home econo- 
mists’ starting salaries range from $5,000 to 
$6,000 and can go higher than $25,000 a 
year for top executives. 


NEW YORK LIFE INSURANCE COMPANY 
Career Information Service 
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I would like the following booklet(s): 
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Teachers of home economics in public 
schools command the same salary as teachers 
of English, chemistry, or any other subject; 
depending upon the size of the school district, 
the average salary for beginning teachers is 
about $5,300. 

Under any circumstances, you should have 
no problem finding a position immediately 
after graduation. In recent years, demand 
for home economists has exceeded the sup- 
ply and the need for home economists in re- 
search is expected to increase with the con- 
tinued interest in using scientific methods to 
improve various home products and services. 


REQUIREMENTS FOR SUCCESS 


For a home economist, these are a matter of 
both mind and heart. Ask yourself the follow- 
ing questions to see if you are developing 
the characteristics that will make you happy 
in this field: Are you cooperative? Do you 
make friends easily, and keep them? Have 
you an inquiring mind? Do you have satis- 
factory grades in all of your studies? Are 
you creative and resourceful? Are you tol- 
erant? Are you reliable? Have you high 
standards of truth, loyalty, and personal 
dignity? i 

If you can answer “yes” to all the ques- 
tions, a fine future is waiting for you in home 
economics—important and interesting work, 
recognition, respect, and best of all, the 
knowledge that no matter what specialty 
you choose you will be helping others, as 
well as yourself, to a better, happier, and 
more comfortable life. 
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This article is one of a continuing series on 
career opportunities for young men and 
women. Each is available in booklet form. 
Use the coupon to indicate which booklets 
you wish. 
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11 Salesman; 12 Nurse; 13 Electronic Engineer; 
14 Business for Yourself; 15 Pharmacist; 16 
Dentist; 17 Banker; 18 Home Economist; 19 Print- 
ing Industry; 20 Mineral Industry; 21 Personnel 
Work; 22 Retailing; 23 Nuclear Scientist; 24 Li- 
brarian; 25 Armed Forces; 26 Engineer; 27 Food 
Retailing; 28 Medical Technologist; 29 Traffic 
Manager; 30 Secretary; 31 Scientist; 32 Social 
Worker; 33 Mathematician; 34 Life Insurance; 35 
Clergy; 36 Foreign Service; 37 City Planning; 38 
Advertising; 39 Rehabilitation Services; 40 Hos- 
pital Administrator; 41 Counselor; 42 Forester; 
43 Physicist; 44 Public Relations; 45 Biologist; 
46 Law Enforcement; 47 Veterinarian; 48 Actuary; 
49 Construction Business; 50 Youth Services; 51 
Pathologist; 52 Purchasing Agent; 53 Dietitian; 
54 Draftsman; 55 Manufacturing Engineer; 56 
Electronic Programming; 57 Space Scientist. 
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SCOREBOARD 


How well have you read your Senior Science? Answers 
to questions with no asterisks may be gleaned directly 
from the articles. Answers to questions with an asterisk 
(*) require fusing the facts in the articles with those 
learned in the classroom or from your reading. Answers 
are in the SCOREKEEPER on page 34. 


l. Life and Death of a Star 


I. Radio signals originating in pulsars are not 
thought to be associated with intelligent life be- 
cause they have an irregular rhythm. 

2. Several neutron stars have been observed by 
large telescopes. 

. A neutron can be considered to be a proton and 
an electron in very close association. 

— 4. A star such as the sun is relatively stable be- 
cause the gravitational force is balanced by the 
force of the outward flow of radiant energy. 

____5. A white dwarf star represents an early stage in 
the development of a star. 

— 6. At any given temperature, all molecules have 
approximately the same kinetic energy. Therefore, 
the smaller molecules move more rapidly than the 
larger ones. 

7. Supernovae have been observed to occur on 
the average of once every hundred years within our 
galaxy. 


II. Senior Science Takes You There 


I. It is not unknown for a forest fire to consume 
a square mile of timber every ten minutes. 
2. The human body emits infrared radiation. 
. The wavelength of infrared radiation is shorter 
than that of visible light. 

4, A thermistor is essentially a resistor whose 
resistance changes with temperature. 

5. Semiconductors, such as germanium and sili- 
con, are used in the manufacture of thermistors 
because their resistance changes more markedly 
on heating than does the resistance of a metal. 
6. Most forest fires are started by the heat of fric- 
tion when the dead limbs of a tree move against 
each other in the wind. 
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lll. Scavengers and Predators in Africa 

I. Geologically speaking, Ngorongoro Crater in 
Tanzania is a caldera or exploded volcano. 

2. There are many animals living in Ngorongoro 
Crater because the soil on the floor of the crater 
contains lava, which does not support plant growth. 

3. Both the giraffe and elephant are classed as 
ungulates. 

A. Jackals and hyenas feed only on dead flesh and 
cannot survive in an area in which there are no 
predators. 

—___5. Field predators, such as the lion and leopard, 
depend almost entirely on their keen sense of smell 
to pursue their quarry. 

— 6. Because of his superior physical strength, it is 
generally the male lion that makes the kill. 


IV. “Don’t Blow Your Beautiful Mind” 


I. All of the so-called “psychedelic” drugs appear 
to have a similar chemical structure. 

2. An increase of serotonin in the brain’s blood 
supply greatly increases the ability of brain cells 
to relay nerve impulses. 

. “Psychedelic” drugs have been shown to greatly 
increase human creative powers. 

A. Marijuana is not a true narcotic, in that it does 
not cause physical dependence. 

5. Complete physical dependence and addiction to 

heroin can be developed within a period of two 
weeks. 

6. “Pep pills” of the amphetamine family actually 
prevent the accumulation of the physiochemical’ 
products of fatigue. 


Going Beyond 

Some radioactive elements emit electrons from the 
nucleus. These are the B ray emitters. 

1. In describing the mass number of an element we 
add the number of protons and neutrons in the nucleus. 
Where are those electrons in the nucleus that are emitted 
by a B emitter? 

2. What happens to the mass number of a radioactive 
element that emits an electron? What change occurs in 
the atomic number? 

3. How does the volume of the nucleus change on 
the emission of an electron? Why? 


The first time POP (that’s the nickname for AC’s 
Perpendicular Ocean Platform) went for a dip in the ocean 
off Santa Barbara, California, it caused quite a stir. 


You see, POP is a new 220-foot underwater research 

craft developed by AC Electronics’ Defense Research 
Laboratories. It floats on the surface like any other 
seagoing vessel. But when its forward ballast tanks are 
filled, POP swings up to a vertical position in the water. 
With almost 90% of the hull below the surface. 

In this position, POP forms a stable platform, almost 
completely free of movement from high winds or rough 
seas. From it, scientists lower sensitive instruments toward 
the ocean floor in the development of acoustic tracking 
and submarine noise measurement systems. 

Two men can live aboard POP. They work above surface or 
80 feet down in a decompression-observation chamber. 
When POP is ready to move to a new location, air drives 
out the water ballast, and the craft returns to its 

normal horizontal position. Ready for towing. 

Sound travels swiftly in the sea, and General Motors 

goes to great depths to listen. 


Chevrolet e Pontiac e Oldsmobile e Buick e Cadillac 
Fisher Body ¢ Frigidaire e GMC Truck & Coach 
e Detroit Diesel e United Delco e AC Spark Plug 


Euclid e Allison e Electro-Motive 
MARK OF EXCELLENCE 


General Motors 


HE LEARNING experiments pre- 

sented here demonstrate a number 
of the basic observations that have been 
made in the field of human learning — 
as well as some of the questions they 
raise. 

You may want to do library research 
and study some of the theories that 
have been developed to account for the 
data provided by experimental psy- 
chologists. Finally, these experiments 


and your readings may suggest a par- 


ticular line of research you would like 
to follow up more thoroughly. Of course, 
you will carefully control variables and 
provide appropriate control groups. 

All the experiments below require 
about 25 or so experimental subjects 
—for example, the members of one 
class. Perhaps you can make arrange- 
ments with your science teacher (or 
other teacher) to carry out these proce- 
dures. 

Distraction and learning: To carry 
out a simple investigation of the effect 
of distraction upon learning, start by 
preparing sheets of paper (one for each 
subject) bearing two stanzas from a 
poem. (You can use mimeograph or 
any other duplicating method. ) 

Ask your experimental subjects to 
memorize the first stanza as fast as pos- 
sible. Have the subjects raise their 
hands when they have done so. Note 
the starting time. Record the time until 
the first hand is raised, and then the 
additional time until some preselected 
number (say 12 or 15) of the subjects 
raise their hands. 

Congratulate the subjects on their 
success, Then ask the subjects to mem- 
orize the second stanza. As they are per- 
forming this task, make noises that are 
distracting. For example, tune a radio 
to a nonmusical program, or play a 
musical record along with irregular 
radio speech, such as a discussion pro- 
gram. Slam drawers and/or metal lock- 
ers at irregular intervals. 

Record the time it takes for the first 
subject to memorize the second stanza 
successfully; then the time for 12 or 15 
students to signal success. What ex- 
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planation(s) can you give for the rela- 
tive slowness or even inability to memo- 
rize the second stanza? 

Trial-and-error learning: Perhaps the 
simplest, but also most time-consuming 
way of learning something is by trial 
and error. 

Four identical patterns cut exactly 
like the shape in Fig. 1 form a simple 
puzzle. For stock to cut out enough pat- 


terns for all of your subjects, use index, 


cards (unruled). Put each set of four 
pieces in an envelope. 

Distribute one envelope to each of 
the experimental subjects. Tell them to 
place the four pieces together to form 
a perfect square, with no spaces. Note 
the time; allow a maximum of ten min- 
utes. As in the experiment above, ask 
the subjects to raise hands when suc- 
cessful. Record the time lapsed to first 
success. 

After the time is up, have the subjects 


Experiments ir 


take apart their puzzles and replace the 
pieces in the envelopes. About five min- 
utes later, ask all of the successful sub- 
jects to try solving the problem again. 

Why do most subjects have difficulty 
in solving this puzzle? Some subjects 
who successfully completed the puzzle 
on the first try may not be able to re- 
peat their performance. How do you 
account for this? 

Learning and habits: The following 
experiments point up both the useful- 
ness and the drawbacks of learned 
habitual behavior. An obvious value 
of habits is that they are timesaving, 
requiring little conscious thought. Some 
of the drawbacks will become apparent 
presently. 

Write your full name in the usual 
manner as many times as you can with- 
in 30 seconds. Now write your name 
with the other hand six or seven times. 
How long does this take? Why does it 


Figure 1 TRIAL-AND-ERROR PUZZLE 


Learning 


Figure 2 
WORD LISTS FOR SENSE AND NONSENSE 
EXPERIMENT 


take so long to write with the other 
hand? What objections can you raise 
to the validity of this quick demonstra- Column 2 
tion? 3 

Next, have your group of experi- 
mental subjects copy, as rapidly as pos- 
sible, a paragraph of material that is 
read aloud at a reasonably fast pace. 
Record the amount of time this takes. 

Repeat this procedure with another 
paragraph dictated at the same pace, 
but with one change in directions: In- 
struct the subjects not to dot the i or 
cross the t in the words copied. Pick 
material that has many words with i’s 
and ts. Score the subject’s samples on 
the number of dotted i’s and crossed ts. 

Sense and “nonsense”: Learning oc- 
curs more quickly when something has 
meaning, Pick one student who was 
particularly successful in putting to- 
gether the trial-and-error puzzle above. 
Have this subject show the rest of the 
group, in great detail, how to assemble 
the puzzle. Now retime the subjects in 
their performance at learning to solve 
the puzzle after this orientation. 

The next experiment demonstrates 
very clearly the differences in rate of 
learning of material with meaning vs. 
“nonsense” material. List the words in 
Column 1 and Column 2 and on the 
chalkboard, in two vertical columns 
(Fig. 2). Keep the lists covered until 
needed. 

Tell the subjects that they are to 
memorize the list of words in Column 
1 in vertical order, and to raise their 
hands when they have finished. Then 
uncover Column 1. Note the time; allow 
five minutes. 

Next, uncover Column 2 and ask the 
subjects to memorize it. Record the 
time. How many students are now able 
to memorize the words quickly (as 
shown by raised hands)? 

As you can see, the words in Column 
1 are meaningless (“nonsense”), while 
the words in Column 2 (adapted from 
Shakespeare) do make sense. Does this 
mean that understanding the basic con- 
cepts in your schoolwork makes most 
learning go more quickly? 

— ALEXANDER JOSEPH 
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1, You are making an exit from a freeway. You have already turned 
into the deceleration lane and have been slowing down gradually 
from the freeway speed. 


The next decision you must make now is: (a) Be sure you are 
down to the proper speed so that you can control your car on the 
ramp curve. (b) Make certain any vehicle behind will not ram the 
rear of your car. (c) Signal your right turn. (d) Check all the way 
around the curve to see if another car is traveling the ramp 


Safe Driving Incentive Pro 


2. You want to turn left at the intersection ahead. Your left turn 
signal has been flashing to warn other drivers. The cross street 
has stop signs. You are on the through street. 


Your next decision should be: (a) Check side street to your right 
for approaching traffic. (b) Check side street to your left for ap- 
proaching traffic. (c) Prepare to stop and yield to oncoming 
traffic before you complete your turn. (d) Check for pedestrians 
crossing the street you plan to turn into. 


ahead of you. 


` “Young drivers can make a 
substantial contribution to 
traffic safety. So to encour- 
age you to strive for a perfect 
driving record, especially 
during the coming months 
when you'll probably be do- 
ing an extra amount of driv- 
ing, we at Ford Motor Com- 
pany are once again an- 
nouncing our annual Safe Driving Incentive Program 
for Young Americans. 

Through previous years’ programs we have learned 
that many young people share our concern for traffic 
safety. The achievements of thousands of these young 
people who received awards have proved this. That is 
why we at Ford Motor Company are more appreciative 
than ever of the ability of younger drivers. Now we'd 
like you to help us prove once again that younger 


drivers can be safer drivers.“ 


Henry Ford II 


We want to reward young 
people who drive safely. 


For this year's awards, Ford Motor Company has chosen fifteen 
1969 Mustang hardtops and fifteen Mercury Montego hardtops. 
Plus 100 Philco portable stereo phonographs, 250 Philco mini 
radio/phonographs, and 1,000 Philco transistor radios. 


Here's how you enter: You must be under 25 to be eligible. | 
Study the photographs above carefully. Select the most ap- 
propriate answer, check it on the coupon entry blank in this ad 
and write a safe driving slogan of ten words or less in the space 
provided. (Additional copies of test and entry blank may be ob- 
tained from participating Ford, Lincoln-Mercury, and Ford 
Tractor dealers, or by writing: Ford Motor Company Safe Driving 
Incentive Program for Young Americans, P.O. Box 224, New 
York, N.Y. 10046.) If your entry qualifies for final judging, we'll 
ask you to provide us with an affidavit attesting to the fact that 
you drove without a chargeable accident or a moving violation 
from June 1, 1968 through August 31, 1968. That's all there is to 
it! So go to it and have fun! 

Test pictures aen from advanced technique Driver Education filmstrip produced 


by the Traffic Safety and Highway Improvement Department, Ford Motor Com- 
pany, in association with Professor Amos E. Neyhart. 


1is driver's test?) 
tor Company's Annual 


gram for Young Americans 


3. You are driving in city traffic on a four-lane street. You, the 
truck ahead and the car in the lane to your left are traveling at 
about the same speed—the posted 35 miles an hour limit. 


Your best decision here is: (a) Stay where you are and hope the 
truck will pick up speed. (b) Pull out behind the car in the'left lane 
to try to follow it on past the truck. (c) Sound your horn to get one 
of the other drivers to speed up to break the jam. (d) Drop back to 
position your car so you'll have time and space to react in case 
of an emergency. 


OFFICIAL RULES: 


1. Complete the official entry blank; be sure to answer all 4 picture 
questions and write legibly a safety slogan in 10 words or less. 
Entries must be postmarked by July 31, 1968, and received by 
August 10, 1968. Only one entry per person. No purchase required. 


2. Offer open to licensed drivers residing in the U.S. (and drivers with 
a learner's permit) who will be under 25 years of age as of August 
31, 1968. 


3. Winning slogans will be judged from among all correct entries, 
by the D. L. Blair Corporation, an independent judging organization 
whose decisions are final. Winning slogans will be those slogans 
which, in the opinion of the judges, are original and appropriate. 


4. Anyone with moving violations or chargeable accidents between 
June, 1968, and August 31, 1968, will be disqualified. Only one award 
to a family. Winners will be notified by Mail. The program is open to 
everyone except the employes (and their families) of Ford Motor 
Company's office of Corporate Advertising and Sales Promotion, 
Grey Advertising, Inc., and the D. L. Blair Corporation, who are not 
eligible to participate in the offer. 


5. All entries become the property of Ford Motor Company and any 
slogan submitted may be used without compensation. / 


6. No substitutions for awards. Void where prohibited bv law. All 
Federal, state and local regulations apply. 


Ford Motor Company’s Annual Safe Driving Incentive 
‘Program for Young Americans is designed to give 
well deserved recognition to outstanding drivers under 
25 years of age. It’s part of a continuing driver improve- 
ment program which includes: a “Helpful Hints for a 
Safer Ride” brochure which is placed in the glove 
compartment of every 1968 Ford Motor Company car, 
slide films and instruction aids for driver education 
courses, and cars for school driver education instruc- 
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_ Safe Driving Slogan (Ten words, or less, please.) 


4. You have been driving at 40 miles an hour on a two-lane rural 
highway when you swerve to miss a dog running across your path. 
Your right wheels go off the edge of the pavement. 


Your first decision now should be: (a) Brake sharply to slow down 
and return to the pavement immediately. (b) Continue without 
braking and return to pavement when traffic clears or falls behind 
you. (c) Flash your headlights as a warning of your emergency to 
the car cresting the hill ahead. (d) Flash your brake lights to alert 
the driver behind to your problem. 


DRIVER 
IMPROVEMENT 


PROGRAM 


CHECK THE APPROPRIATE BOX 
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MAIL TO: P. O. BOX 224, NEW YORK, NEW YORK 10046 


ANSWERS ON PAGE 41 


brainteasers 


Awfully Old 


An archaeologist offered to sell a 
museum a gold coin that he claimed to 
have unearthed on a recent expedition. 
He pointed out that the coin was very 
rare and very old, since it was dated 
325 BC. How much do you think the 
coin was worth? 

Stephen Vance 
Starkville Jr. H. S. 
Starkville, Miss. 


Half As Old 


The captain of a ship is 48 years old. 
He is now twice as old as the first 


mate was when the captain was first 


mate. How old is the first mate? 
Tom Slaughter 
Perryton Jr. H.S. 
Perryton, Texas 


Counter Fit 


The first customer to enter the Acme 
Grocery Mart one Saturday morning 
‘paid for $3 worth of groceries with a 
$10 bill. Lacking change, the manager 
of the Acme took the bill across the 
street and got change at Wilson’s Drug. 
He then gave his customer $7 in 
change. Around noon the manager of 
Wilson’s Drug came into the Acme 
with the $10 bill, which he had found 
to be counterfeit. The Acme man- 
ager gave him ten $1 bills in ex- 
change for the worthless counterfeit. 


S$CI-FUN 


Do you have a favorite brain teaser? Send 
it to Senior Science, 50 West 44th St., 
New York, New York 10036. We will pay 
five dollars for each one published. In- 
clude the name of your school, home ad- 
dress, grade, and age. In case of dupli- 
cate submissions, choice will be made 
on the basis of presentation and clarity. 


How much did the Acme lose in this 
series of transactions? 
Neil Stutzer 
Ocean Township School 
Wanamassa, N.J. 


Coffee, Tea, or... 


A coffee company retained a research 
firm to make a survey of the numbers 
of people who drink coffee and tea. 
The firm delivered the following report 
to the president of the coffee company. 
Number of people interviewed ... .100 
Number who drink coffee 
Number who drink tea .......... 
Number who drink both tea and 

coffee 
Number who drink neither tea nor 

coffee 

After reviewing the report, the presi- 
dent refused to pay the research firm 
for the work they had done. What good 
reason did he have? 

William Irwin 
St. George School 
Pittsburgh, Pa. 


» 


“Next time a travel agency advertises a 
‘Surprise Tour,’ ignore it!” 


34 SENIOR SCIENCE 


ANSWERS TO PUZZLE 
(see page 25) 
eee 


(see page 28) 
I. Life and Death of a Star 
HOB 2E Shite abate ee eee n 
II. Senior Science Takes You There 
1.T; 2.T; 3.F; 4.T; *5.T; *6.F. 
III. Scavengers and Predators in Africa 
LT; 2.F; 3.T; 4.F; 5.F; 6. F. 
IV. “Don’t Blow Your Beautiful Mind” 
IT; 2. F, 8. F; 4 ie 6: E 


For Further 
Reading 


Scavengers and Predators in Africa 


Estes, R. D., “Predators and Scaven- 
gers,” Natural History, Feb, and March 
1967. 

Schaller, George B., The Deer and 
the Tiger, U. of Chicago Press, 1967. 


Birth and Death of a Star 


Greenstein, Jesse L., “Dying Stars,” 
Sci. Am., Jan. 1959. 

Aller, Lawrence H., “The Source of 
Energy in the Fainter Stars,” Sky and 
Telescope, April, 1951; The Energy of 
The Sun and Stars,” Sky and Telescope, 
Feb. 1948. 

Kraft, Robert P., “Exploding Stars,” 
Sci. Am., April 1962. 

Jastrow, Robert, Red Giants and 
White Dwarfs, Harper & Row, 1967. 

Broms, Allan, Our Emerging Uni- 
verse, Doubleday, 1961. 

Struve, Otto, “The Evolution of 
Stars,” Sci. Am., March 1953; “Ages 
of the Stars,” Sky and Telescope, Sept. 
1960. À 

Hoffleit, Dorrit, “Red Giant to White 
Dwarf, Sky and Telescope, May 1945. 

Burbridge, Margaret and Geoffrey, 
“Subdwarf Stars,” Sci. Am., June 1961. 

Sullivan, Walter, “Pulsations from 
Space, New York Times, April 14, 
1968. 
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Aerodynamics: Structural Strength Experi- 
ment (diagram) Ap11-23. 

Air Pollution: Schaefer, Dr. Vincent (bio) 
Mr28-12; Smog Detector (N) F15-12. 

Alligators: see also Conservation. Spring 
Slaughter (N) My9-12. 

Animals: see also specific Animal. *Scav- 
engers and Predators in Africa (Thayer 
Willis) My16-6; Where Animals Guard 

: Our Health (Suzanne Loebl) F8-14. 
Antarctia: Ice Cores (N) Mr7-13; Report on 
(N) F8-12. 

Anthropology: 
Ap25-20. 

Ants: Farmer Ants (N) Mr28-19. 

Archaeology: Cosmic Rays to Search for 
Mummy’s Tomb (N) Mr7-12. 

Architecture: Fuller, R. Buckminster (bio) 
Ap25-16; *World of Paper (Robert Wersan) 
Mr21-4. 

Arctic: Exploration by English Team (N) 
Mr 14-17. 

Astronomy: see also Moon, Sun, specific 
Planet, etc. *Birth and Death of a Star 
(diagram) My16-14; *Life on Jupiter? My9- 
10; *Rings of Saturn (Michael Cusack, 
diagram) My2-7; *Sun Watching Atop a 
Volcano (Henry Lansford) Mri4-13. 

Atmosphere: *Chemistry of the Atmosphere 
(Thayer Willis, diagram) F15-7; Schaefer, 
Dr. Vincent (bio) Mr28-12; *Temperature 
Inversion (John Speicher) Mr28-9. 

Atomic Particles: Nuons (N) F29-26. 

Atomic Structures: Plutonium (Michael Cu- 
sack) Ap 1-8. 

Automobiles: Used Cars-Wheeling and Deal- 
ing (Marshall Spiegel) Ap25-32. 

Aviation: Supersonic Jets and Weather (N). 


Indian Graveyard Found (N) 


Bacteria: Bonifas, Dr. Valentin (bio) F1-10; 
Culturing Experiment (diagram) F8-18; 
Slime Molds (James Silvan) F29-4. 

Bears: Polar Bear Poachers (N) My9-12; 
Polar Census (N) Mr7-12. 

Behavior: *Intelligence Testing (Robert 
Wersan) F1-8. 

Bends: see Caisson Disease. 

Biclogical Clocks: *Cellular Pendulum (Rob- 
ert Wersan, diagram) Mr14-4. 

Biological Warfare: Washington Mystery (N) 
My2-12. $ 

: *Feather Color (Ann Gill, diagram) 
Mr28-6; Feather Color Experiment (dia- 
gram) Mr28-20; Washington Mystery (N) 
My2-12. 

Blood: Snake Venom (N) Ap25-24. : 
Bonifas, Dr. Valentin: He Hunts Microbes 
(Fred Brewer) F1-10. : : 
Brewer, Fred: Bonifas, Dr. Valentin (bio) 

F1-10. c 


Caisson Disease: Treatment (N) F29-26. 
Chloramphenicol: Dangerous Drug (N) Mr14- 
16 


16. 
Chlorophyll: see also Plants. Porphyrins (N) 
529-27 


Cigarettes: Teens Smoking Less (N) Ap25-24. 

Cities: *Challenge of Tomorrow (Jacques 
Simmons) Ap25-7; City of Future (N) F1- 
12; Food Finders (Thayer Willis) Ap25-14:; 
*People Movers (John Speicher) Ap25-10. 

Clear Air Turbulence: see Atmospheric Tur- 
bulence. 2 

Cloud Seeding: Shaefer, Dr. Vincent (bio) 
Mr28-12. 


Color: Feathers Experiment (diagram) Mr28- 


20; Green Flash (Thayer Willis, diagram) 
F29-8; Plant Responses Experiment (dia- 


gram) Ap4-14. 

Combustion: see also Forest Fires. Project: 
Effects of Candle and Wick Diameter on 
a of Combustion (Tom Videen) Mr28- 


Conservation: *Forests Forged in Fire (Mi- 
chael Cusack) F15-4; Move to Spare the 
Horses (N) My9-12; *How Many Redwoods 
Should We Save (Robert Wersan, map) 
F15-10; *Life or Death of the Everglades 
(John Speicher, map) Ap11-4; Polar Bear 
Poachers (N) My9-12; Saving the Red- 
woods (N) Mrl4-16; Spring Alligator 
Slaughter (N) My9-12. 

Construction: Materials Makers (Robert 
Wersan) Ap25-8. 

Cosmic Rays: To Search for Mummy’s Tomb 
(N) Mr7-12. 

Covers: Alligator Ap11; Brasilia Ap25; Drag- 
onfly Ap4; Intelligence Testing FI; Lion 
My16; Ocean My9; Paper Egg Carton 
Mr21; Peacock Feather Mr28; Redwoods 
Park F15; Skier FS; Sun Mr14; Sun Set- 
ting F29; Vinalhaven My2; Woman and 
Fiddle Mr7. 

Critical Issues in Science: *Intelligence 
Testing-Tool or Tyrant (Robert Wersan) 
F1-8; Project Mohole (Robert Wersan, 
diagram) Mr7-10; *Redwoods—How Many 
Should We Save (Robert Wersan, map) 
F15-10. 

Cusack, Michael: *Birth and Death of a Star 
(diagram) My16-14; *Forests Forged in 
Fire F15-4; Great irish Peat Bog Revolu- 
tion F8-10; *Life on Jupiter? My9-10; 
Plutonium Promise Ap11-8; *Poilution 
Fighters Ap25-12; *Rings of Saturn (dia- 
gram) My2-7; *Silicone Chemistry (dia- 
gram) Mr7-A. D 


2a Minei, Leonardo: Notebooks of (N) My2- 


Dental Health: Plaque (N) F29-27. 

Diabetes: *Diabetes Island (John Speicher) 

Diseases: see also specific Disease. *Dia- 
betes Island (John Speicher) My2-4; 
*Huntington’s Disease (Robert Wersan) 
Ap4-7; Mononucleosis Virus? (N) F15-13; 
Obesity (N) F29-26; *Scrapie—Smallest 
Killer (John Speicher) Mr14-10; *Zoonoses 
(Thayer Willis) Mr21-8. 

Dragonflies: *Green Darner (Simon Dresner) 
Ap4-10. 

Dresner, Simon: *Avery Island Field Trip 
My2-10; *Green Darner Ap4-10. : 


Drugs: Chloramphenicol Dangerous (N) Mr14- 


16; Don't Blow Your Beautiful Mind” 
(Jacques Simmons, diagram) My16-10; 
*Drugs from the Sea (Ann Gill) My9-7. 


E 

Earth: *Earth’s Flip-Flop Poles (Thayer Wil- 
lis, chart) My9-4; Oxygen Supply (N) F1- 
13; *Project Mohole (Robert Wersan, dia- 
gram) Mr7-10. 

Earth | (Rotation): *Mystery of the Earth’s 
Spin (Thayer Willis, chart) F1-5. 

Earthquakes: Man-Made Peril (N) Ap4-12. 

Earthworms: Project: Dissection of the 
Earthworm (Marcia Carlson) .My2-14. 

Ecology: *Avery Island Field Trip (Simon 
Dresner) My2-10; *Forests Forged in Fire 
(Michael Cusack) F810; Great Irish Peat 
Bog Revolution (Michael Cusack) F8-10; 
*Life or Death for Everglades (John 
Speicher, map) Ap11-4; *Scavengers and 
Predators in Africa (Thayer Willis) My16-6. 

Embryology: Chick Eggs Experiment (dia- 
gram) Mr7-14. 


Eskimos: Life Studied (N) Mr21-12. 

Everglades: *Life or Death of the Everglades 
(John Speicher, map) Api1-4. 

Extraterrestrial Life: see Life on Other 
Planets. 

Eyes: see Sight. 


Feathers: see Birds. 

Fire: see Combustion. ` 

Fish: *Grunion Hunt (William Steele) F28-14; 
gow Fish Hear (John Speicher, chart) 


Food: *Food Finders (Thayer Willis) Ap25-14. 

Food and Drug Research Laboratories: 
*Where Animals Guard Our Health (Su- 
zanne Loebl) F8-14. 

Forest Fires: *Fighting Forest Fires with 
Infrared (Frank A. Tinker) My16-17; 
712 5 Forged in Fire (Michael Cusack) 


Fossils: Fishing for Fossils (Frank A. 
Tinker) Mr21-14; *Microfossils—Clues to 
the Past (Ann Gill) Mr14-7; *Mystery of 
tho Earth's Spin (Thayer Willis, diagram) 

Frisch, Bruce: Hutchins, Carleen (bio) Mr7-7. 

Fruit Flies: Project: Effects of Temperature 
on Drosophilia Life Cycle Stages (Richard 
Johnston) Mr7-9. 

Fuller, R. Buckminster: He Builds Domes to 
Roof the World ee 


Genetics: *Diabetes Island (John Speicher) 
My2-4; *Huntington’s Disease (Robert 
Wersan) Ap4-7; Indian Graveyard Found 
(N) Ap25-20. 

Geodesic Dome: Fuller, R. Buckminster (bio) 
Ap25-16. 

Geology: *Grand Canyon—Billion Year Diary 
(Donald Sanders, diagram) Ap4-4; *Micro- 
fossils—Clues to the Past (Ann Gill) Mr14- 


75 
Gill, Ann: Drugs from the Sea My9-7; 
*Feather Color (diagram) Mr28-6; *Micro- 
fossils—Clues to the Past Mr14-7. 
Grand Canyon: *Billion-Year Diary (Donald 
Sanders, diagram) Ap4-4. 
Gravity: Theories Tested (N) Mr28-18, 
Santon *Grunion Hunt (William Steele) 


Horses: Move To Spare the Wild Horses (N) 
My9-12. 


- Huntington’s Disease: see Diseases. 


Hutchins, Carleen Maley: She Fiddles with 
Fiddles (Frank A. 18 Mr7-7. 


Ice Age: Theory (N) My 9-12. 
Icebergs: International Ice Patrol (N) Ap4- 


10. 

Infrared: *Fighting Forest Fires with Infra- 
red (Frank A. Tinker) My16-17. 

Insects: see specific Insect. 

Intelligence Testing: . G. Tool or Tyrant? 
(Robert Wersan) F1-8. 

Inventions: N.B.S. eee (N) Mr21-12. 


Joseph, Alexander: see Project Pointers. 
Jupiter (Planet): *Life on Jupiter? (Michael 
Cusack) My9-10. 


Lake Baikal: Water Pollution (N) Ap4-12. 

Lansford, Henry: *Sun Watching Atop a 
Volcano Mr14-13. 

Lasers: Beams from Earth to Moon (N) F15- 
12. 

Learning: Experiments (diagram) My16-30. 


Continued on next page 
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Life On Other Planets: Life on Jupiter? 
(Michael Cusack) My9-10; Theory (N) 
Mr21-12. 

Light: *Feather Color (Ann Gill, diagram) 
Mr28-6; Green Flash (Thayer Willis, dia- 
gram) F29-8; Project: Controlled Scatter- 
ng of Light (Arthur N. Fankuchen) Mr14- 


Locusts: Plague (N) Ap11-11. 
Loebl, Suzanne: *Where Animals Guard Our 
Health F8-15. 


M 

Magnetic Fields: Shifts (N) Mr14-16. 

Magnetism: *Earth’s Flip-Flop Poles (Thayer 
Willis, chart) My9-4, 

Magnets: New Tubes Used in Medicine (N) 
F15-13. 

Maps: Everglades (Florida) Ap11-4. 

Meterology: Long-Range Forecasting (N) 
Mr21-13; Supersonic Jets and Weather 
(N)  Ap25-20; *Temperature Inversion 
(John Speicher) Mr28-9. 

Microbes: Bonifas, Dr. Valentin (bio) F1-10; 
Natures Garbage Removers (N) My2-13. 
Migration,(Bird and Animal): *How Fish Hear 

(John Speicher, chart) F1-2; Washington 
Mystery (N) My2-12. 
Mononucleosis: Virus? (N) F15-13. 
Moon: Surveyor 7 Report (N) F8-13. 
Meteorology: Detecting CAT (N) Mr7-13. 
Music: Hutchins, a Maley (bio) Mr7-7. 


Narcotics: “Don’t Blow Your Beautiful Mind” 
(Jacques Simmons, diagram) My16-10. 
Noise: Electric Discharge for Sonic Boom 
Tested (N) F15-12; Teen-Age Bands (N) 
Ap25-24. 

Nutrition: *Food Finders (Thayer Willis) 
Ap25-14. 0 


Obesity: Causes and Cures (N) F29-26. 

Observatories: *Sun Watching Atop a Vol- 
cano (Henry Lansford) Mr14-13. 

Oceanography: *Drugs from the Sea (Ann 
Gill) My9-7; Hydrogen Oxygen Breathing 
Apparatus (N) Ap4-13; Plans to Control 
Proposed (N) F1-12. 

Origin of Life: Theory p” Mr21-12. 


Paleontology: see Fossils. 

*World of Paper (Robert Wersan) 
Mr21-4. 

Parasites: *Field Trip to Avery Island (Simon 
Dresner) My2-10. 

Peat: *Great Irish Peat Bog Revolution 
(Michael Cusack) F8-10. 

Pesticides; DDT Hazard to be Reduced (N) 
Mr7-12. 

-Planets: see specific Planet, Astronomy. 

Plants: *Chemistry of Plant Growth (John 
Speicher) F29-11; Color Responses Experi- 
ment (diagram) Ap4-14; Culturing Tissues 
Experiment Mr21-17; Environments Ex- 
periment (diagram) Mr14-20;. Porphyrins 
(N) F29-27; Transpiration in Plants Exper- 
iment (diagram) F15-15; Weed Control 
(N) Ap11-10; Project: Wind and Growth 
(Frank Holder) Api1-14. 

Plutonium: *Promise of Plutonium (Michael 
Cusack) Ap11-8. 

Pollution: see also Air Pollution, Water Pollu- 
tion. *Pollution Fighters (Michael Cusack) 
Ap25-12. 

Project Mohole: *Project Mohole (Robert L. 
Wersan, diagram) Mr7-10. 

Project Pointers (Alexander Joseph): Bac- 

* teria Culturing (diagram) F8-18; Embry- 
ology with Chick Eggs (diagram) Mr7-14; 
Experiments in Learning (diagram) My16- 
30; Feather Color (diagram) Mr28-20; Nu- 
clear Radiation (diagram) My2-18; Plant 
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Color (diagram) Ap4-14; Plant Environ- 
ments (diagram) Mri4-20; Plant Tissue 
Culturing Mr21-17; Plant Transpiration 
(diagram) F15-15; Slime Molds F29-25; 
Structural Strength of Materials (diagram) 
Ap11-23; Testing for TV X-rays (diagram) 
My9-16; Wind aS (diagram) F1-14, 


Radiation: Testing for TV X-rays (diagram) 
My9-14. 

Radio: HAM Exposition (N) Ap25-20. 

Redwoods: Conservation Measure (N) Mr14- 


Reptiles: Venom and Blood Clotting (N) Ap25- 


Roads: Project: Washboard Effect on Dirt 
Roads (William J. Ginn) F15-14. 
Robots: Robots Are vere (N) My 9-12. 


Salmon: How Fish Hear (John Speicher, 
chart) F1-2. 

Sanders, Donald: *Grand Canyon—Billion 
Year Diary (diagram) Ap4-4. 

Saturn: *Rings of Mystery (Michael Cusack, 
diagram) My2-7. 

Schaefer, Dr. Vincent: He Clears The Air 
(Frank A. Tinker) Mr28-12. 

Science Contest: Roger Y. Tsien Winner in 
Westinghouse Talent (N) Ap4-12. 

Scrapie: Smallest Killer (John Speicher) 
Mr14-10. 

Senior Science Takes You There: *Avery 
Island Field Trip (Simon Dresner) My2-10; 
*Fighting Forest Fires with Infrared (Frank 
A. Tinker) My16-7; *Fishing for Fossils 
(Frank A. Tinker) Mr21-14; *Grunion Hunt 
(William Steele) F28-14; *Sun Watching 
Atop a Volcano (Henry Lansford) Mr14-13; 
*Where Animals Guard Our Health (Su- 
zanne Loebl) F8-15. 

Senses and Sensation: see specific Sense. 


Sight: Project: Testing Eye Dominance 
(Francine Bay) My9-16. 
Silicones: *Silicones: Silicone Chemistry 


(Michael Cusack, diagram) Mr7-14. 
Silvan, James: *Slime Molds F29-4. 
Simmons, Jacques: Challenge of Tomorrow 

Ap25-7; “Don’t Blow Your Beautiful Mind” 

(diagram) My16-10. 

Skiing: *Science of Skiing (Robert Wersan) 

Sleep: *To Sleep or Not To Sleep (John 
Speicher, charts) F8-7. 

Slime Molds: Experiments F29-25; Project: 
How Slime Molds Communicate (Michael 
Turner) F29-28; *Slime Molds (James Sil- 
van) F29-4. 

Smoking: see Cigarettes. 

Snakes: see Reptiles. 

Sonic Boom: Electric Discharge Tested (N) 
F15-12. 

Sound: see also Noise. Hutchins, Carleen 
Maley (bio) Mr7-7. 

Space: Trash in Orbit (N) Mr28-19. 

Space Flight: Hydrogen, Oxygen Breathing 
Agents (N) Ap4-13; Music in Space Cap- 
sules (N) Mr7-12; Weightlessness and 
Radiation (N) Mr28-18. 

Space Probes: Surveyor 7 Report (N) F8-13. 
Special Issues: Science and Engineering 
Careers for the City of Tomorrow Ap25. 
Speicher, John: *Chemistry of Plant Growth 

F29-11; *Diabetes Island My2-4; *Ever- 

glades—Life or Death (map) Ap11-4; How 

Fish Hear (chart) F1-2; People Movers 

Ap25-10; *Scrapie—Smallest Killer Mri4- 

10; *To Sleep Or Not To Sleep (chart) 

F8-7; *Temperature Inversion Mr28-9. 
Spiders: Web Tests (N) F1-12. 

Stars: Birth cf (N) F1-12; *Life and Death of 
a Star (Michael Cusack, diagram) My16- 
14; Signals from Space (N) Ap11-10. 


Steele, William: apron Hunt F29-14, 


Tinker, Frank A.: *Fighting Forest Fires with 
Infrared My 16-17; Fishing for Fossils 
Mr21-14; Schaefer, Dr. Vincent (bio) 
Mr28-13. 

Today’s Scientists: Bonifas, Dr. Valentin 
F1-10; Fuller, R. Buckminster Ap25-16; 
Hutchins, Carleen Maley Mr7-7; Schaefer, 
Dr. Vincent Mr28-12. 

Tomorrow’s Scientists: Project—Controlled 
Scattering of Light (Arthur N. Fankuchen) 
Mr14-18; Dissection of the Earthworm 
(Marcia Carlson) My2-14; Effects of Candle 
and Wick Diameter Upon Combustion 
Rate (Tom Videen) Mr28-21; Effects of 
Temperature on Drosophila Life Cycle 
Stages (Richard Johnston) Mr7-9; How 
Slime Molds Communicate (Michael 
Turner) F29-28; Study of the Washboard 
Effect on Dirt Roads (William J. Ginn) 
F15-14; Testing Eye Dominance (Francine 
Bay) My9-16; Wind and Plant Growth 
(Frank Holder) Ap11-14. 

Torrey Canyon: Report (N) My21-12. 

Transparencies: Animals of the Earth Mr21- 
10T,12T; Communications Spectrum F15- 
8T: DNA In Cell Division Ap4-12T; Ear 
and Hearing F1-12T; Earth’s Atmosphere 
F15-6T; Engineering Manpower Gap Ap25- 
13T; Human Brain F8-10T; Insects Ap4- 
10T; Life Cycle of the Cellular Slime 
Mold F29-14T; Life of the Salt Marsh 
Ap11-8T; Mushroom Growth F29-14T; Ni- 
trogen in Nature F8-10T; Paths of Light 
Mr28-6T,8T: Planetary Motion F1-10T; 
Salt and Water Balance Ap11-6T; Silicon 
Atom Mr7-10T,12T; Sun Mr 14-127; Virus 
Invades Cell Mr14-10T. 

Transplantation: Legal Problems (N) F15-13. 

Transportation: People Movers (John 
Speicher) Ap25-10. 

Trees: Dutch Elm Disease (N) Mr 14-17. 


U 


Urbanization: *Challenge of Tomorrow 
(Jacques Simmons) Ap25-7; City of Future 
(N) F1-12; *Food Finders (Thayer Willis) 
Ap25-14; *People Movers (John Speicher) 
Ap25-10. V 


Vision: *Green Flash (Thayer Willis, diagram) 

F29-8. 

Volcanoes: *Sun Watching Atop a Volcano 
(Henry Lansford) i ada 


Wasps: Dutch Elm Disease (N) Mr 14-17. 

Water Pollution: Lake Baikal (N) Ap4-12; 
Torrey Canyon (N) My2-12. 

Weather: see Meteorology. 

Wersan, Robert L.: *Cellular Pendulum (dia- 
gram) Mr 14-14; *Huntington’s Disease 
Ap4-7; . Q. Tool or Tyrant F1-8; Mate- 
rials Makers Ap25-9; *Project Mohole 
(diagram) Mr7-10; *Science of Skiing F8- 
4; World of Paper Mr21-4. 

Willis, Thayer: *Chemistry of the Atmosphere 
(diagrams) F15-7; *Earth’s Flip-Flop Poles 
(chart) My9-4; *Mystery of the Earth’s 
Spin (chart) F1-5; *Food Finders Ap25-14; 
Green Flash (diagram) F29-8; *Scavengers 
and Predators in Africa My16-6; *Zoonoses 
Mr21-8. 

Wind: Project: Wind and Plant Growth (Frank 
Holder) Api1-14; Small Wind Tunnel Ex- 
periment e 


X-Rays: see Radiation. 


Zoonoses: *Zoonoses (Thayer Willis) Mr21-8. 
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Directory of Selected Schools and exciting booklet 
„YOU.“ Free. Nancy Taylor Secretarial Schools, Suite 
HS68, 55 W. 42nd ST., N.. C. 10036. Nancy Taylor Sec- 
tetarial Schools in New York and 331 cities coast to coast. 


An Exciting Business 
Career Awaits You! 


High paying jobs go to 
career girls with top job 
skills and the “IN LOOK.” 
You can acquire both at 
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you. For Business Ca- 
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mended schools, send 
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BUSINESS CAREERS 
Dept. 4-P. l. 
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Hair—a revolution in U. S. musicals 


| THE BEST OF 
| THE NEW LPs | 


BY ROY HEMMING 
with Robin McBride, Ed Coach, Buzz Royden 
Your Own Thing— 


ALBUM OF 
SPECIAL INTEREST Original Cast Re- 


cording [RCA Victor LS01148]. Hair 
Original Cast Recording [RCA Victor 
LS01143]. This year marks the 25th anni- 
versary of the show which revolutionized 
Broadway musicals, Rodgers & Hammer- 
stein’s Oklahoma! Ironically, while most 
1967-68 Broadway musicals reveal little 
advance since that landmark, two Off- 
Broadway musicals are breaking revolu- 
tionary new paths. Some critics call them 
“tock musicals’—which is not entirely ac- 
curate (just as it is no longer accurate to 
call the Beatles or The Fifth Dimension 
“rock” performers). But they are shows 
that recognize what's happened to pop 
music since Oklahoma!—and then proceed 
to utilize it all imaginatively. 

Your Own Thing is perhaps the more 
immediately appealing. It is a clever take- 
off from (not on) Shakespeare’s Twelfth 
Night, involving a rock quartet in which 
the inability to distinguish between mod 
boys and mod girls leads to some wild 
complications. The score by Danny Apo- 
linar and Hal Hester ranges from songs 
that sound like they’re straight off the Top 
40 to a mock-Vivaldi fugue and several 
suggestions of Shakespearean madrigals. 
Your Own Thing is thus as delightfully 
sophisticated as it is groovy—and points 
the way that American musicals can head 
most meaningfully and successfully. 

Hair, meanwhile, is both more earthy: 
and more limited in its musical ideas— 
but it is also more contemporarily true. 
Billed as. an American Tribal Love-Rock 
Musical,” Hair is sassy and irreverent (often 
recklessly so). Yet it also says—clear and 
loud—many things that young people to- 
day feel aren't penetrating their elders 
clearly enough. The score by Galt Me- 
Dermott, Gerome Ragni, and James Rado 
surmounts its narrow rock format to focus 
attention on the challenge to the audiences’ 
thinking about the world around them— 
no mean trick, to say the least, and per- 


haps the reason why the New York Shake- 
spearean Public Theatre (no less!) pro- 
duced this pioneer musical to begin with. 

RCA Victor deserves all the flowers in 
the in-est gardens for bringing these two 
Off-Broadway classics of tomorrow into its 
recording studios—so that people in every 
nook and cranny of the U, S. A. (and be- 
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musical in 1968. (R. H.) 
Autosalvage [RCA 


OF THE WEEK Victor LSP3940]. It 
is hard to conceive of this foursome cre- 
ating in person the music they’ve recorded 
for this album. It’s technically complex, 
demands concentration, and has a variety 
of rhythmic approaches that are both ex- 
citing. and challenging. The material is 
satirical, cynical, and occasionally obscure. 
But this disc is a splendid example of what 
imaginative performers, arrangers, and 
record producers can create in the way of 
new approaches on the pop scene. Elec- 
tronic effects and specially created sounds 
are used in a knowledgeable and not super- 
fluous manner. All in all, this is one pretty 
fantastic album! (R. M.) 


Bobby Gentry Performs the Delta Sweete 
[Capitol 872842]. Bobby, the gal who 
created such a heat wave last summer with 
“Ode to Billie Joe,” faces the inevitable 
“what-can-you-do-for-an-encore?” problem 
—and comes through in stellar form. Her 
second album offers a dozen tunes (eight 
of which she wrote herself) etched in the 
grits, grit, sadness, and humor of the Delta 
country. Bobby delivers em in her husky, 
throat-catching, gaspy style—and it’s all 
real nitty-gritty. (ECJ) 


Songs of Leonard Cohen [Columbia 
CL2733]. Anyone who has heard the fan- 
tastic “Suzanne” will know what to expect 
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CONGRATULATIONS! 


STATE 


Winners of the 1967 3 
pMERICA'S 


U. S. MARITIME 
INDUSTRY 
POSTER CONTEST 


Ist Prise: $500 in cash 
GEORGE MASKALY 


Carteret, New Jersey 


2nd Prize: $100 U. S. Savings Bond 


JAMES PHILIP McKINLEY 
Buffalo, New York 


1st PRIZE WINNER 


3rd Prise: 
$50 U. S. Savings Bond 
KAREN GRIFFITH 


Central Point, Oregon 


from this self-performed collection of FOURTH PRIZE GWENT i ee Detroit, Michigan 
Cohen’s best songs. Cohen is a most poetic 25 WINNERS CLARK H. MILLS MAS eee 
Canadian songwriter with considerable in- $25 U. S. SAVINGS BONDS MARIA MEMA HERRERA ELAINE NORMAN 

sight into the ways of today. His singing DAVEY H. LEE ; PAUL TROR 5 BILL ZABOWS 1 

and his melodies sometimes fall short of DOUGLAS KEN e eee VICTOR GARCIA” 

the beauty of his lyrics, but the sum total peacramenta, California. p seattle, Washington SUSAN EISENBERG” 


of this album stands as a very special item 
for ears interested in listening to what’s: 
happening. (R. M.) 


BUDGET ALBUM 
OF THE WEEK 


Shingle AR California Seattle, Washington 
GEORGE SHOCKLEY BOB BROTHERS 

Ledyard, Conn. Seattle, Washington 
MARY M. SCHLESINGER MEGGAN TEEPE 

South Bend, Indiana Seattle, Washington 
DEBORAH SUE BRACKEN JULIE MOSS í 

Portland, Maine Milwaukee, Wisconsin 
JOSEPH COX 


Brooklyn, New York 
MICHAEL DENNETT 


Music from Sweden 


Baltimore, Maryland Brooklyn, New York 
by Blomdahl, REGINALD BLACKSTON HONORABLE CRAIG SHEPHERD 
Rosenberg & Berwald)—Antal Dorati, U MENTION ARL A CLEMENTE | 
i 4 jo i ichi 25 a! or or ew or 
Stockholm Philharmonic [RCA Victrola e e 310 f C8 SANDRA SALAS 
. BRI 


VICS1319]. This new LP. proves anew 
that some of the most exciting things in 
music these days are happening on budget 
discs. This one couples thé old with the 
new—a “classical” symphony by Berwald 


Detroit, Michigan 

GARO EROYAN 
Detroit, Michigan 

DAVID LANCASTER 


Albuquerque, New Mexico 
BERNARD BUSTER Y 


EN 
West Palm Beach, Florida 
GARY T. ARANT, 
Walnut, California 
ELI BOZICKOVICH 


Thomas, U. S. V. I. 


Bellingham, Washington 
AMADOR S. SILLER 


A Brooklyn, New York Chicago, Illinois San Antonio, Texas 
a aR ae ae Cur cae e e Me sate, Washtnaton : 
; 
porary works, all by Swedish composers. SANDRA McDERMOTT WAYNE MAROTZ DAVE ROGERS 


Northport, New York Detroit, Michigan Seattle, Washington 


George Maskaly’s winning poster will appear on U. S. mail trucks and in 
U. S. Post Offices during the month of May. 


Our thanks to all entrants and to their teachers. Watch for the announce 
ment of the 1968 contest in the pages of this magazine next September. 


THE AMERICAN MARITIME INDUSTRY 


American Institute of Marine Underwriters, American Merchant Marine Institute, Com- 
mittee of American Steamship Lines, Lake Carriers’ Association, Pacific American Steam- 
ship Association, Propeller Club of the United States, Shipbuilder’s Council of America. 


Blomdahl’s ballet score Sisyphos (1954) 
is not so wild as his “space opera” Aniara 
(1959) or more recent works like Feriton- 
en, being instead a sort of combination of 
Stravinsky's Rite of Spring and Bernstein’s 
West Side Story. The two orchestral inter- 
ludes from Rosenberg’s Voyage to America 
(1932) includes a “Railway Fugue” that 
makes Honegger’s more famous Pacific 231 
seem flat-wheeled. Incidentally, all three 
works are presently being featured by Do- 
rati and the Stockholm Philharmonic on 
their present U. S. tour. (R. H.) 


In cooperation with the Maritime Administration, Dept. of Commerce, and the Post Office Dept. 
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FOLLOWING 
THE FILMS 


YOURS, MINE AND OURS 
(United Artists) 


That frizzled cliche, “heart-warming,” 
has been so misused that I hesitate to 
tack it onto any film — especially one I 
enjoyed as much as this. But it is the 
best description available for this movie 
adaptation of the real-life experiences 
of Mr. and Mrs. Frank Beardsley of 
northern California. (Mrs. Beardsley is 
the author of Who Gets the Drumstick? 
—the book from which the film was 
taken.) 

Using tact, humor, taste, and charm 
in about equal parts, Yours, Mine and 
Ours shows what can happen when 
you have too much of a good thing — 
in this case, 18 children, After the death 
of his wife, naval officer Beardsley 
(Henry Fonda) is assigned to shore 
duty in California so that he can super- 
vise his 10 motherless children. At the 
naval base he meets Helen Lord (Lucille 
Ball), a widow with — count ‘em — eight 
offspring. 
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JADE 4 EAST 


AFTER SHAVE from $2.50 
COLOGNE from $3.00 
SWANK Inc. —Sole Distributor 


As an alternate fragrance, 
try JADE EAST or Jade East CORAL 


Since it is obvious that wherever 
Helen and Frank go, they will be a 
crowd, they decide to combine forces 
and marry. This daring gesture on their 
part more than doubles their trouble, 
and doubles your fun. From the wed- 
ding on, the Beardsleys are faced with 
the problem of trying to run a tight ship 
with 18 prospective mutineers aboard. 
How they do it makes this the most 
charming film of its kind since Cheaper 
By the Dozen. Old pros Lucille Ball 
and Henry Fonda turn the grisly de- 
tails of life with 18 kids, four bath- 
rooms, and a $150 a week grocery bill 
into the stuff of comedy. 


NEVER A DULL MOMENT 
(United Artists) 


Bit-part actor Jack Albany (Dick Van 
Dyke) knows all about gangsters be- 
cause he plays them on TV. However, 
he is as surprised as the rest of us when 
a young hood (Tony Bill) mistakes him 
for a hired assassin named Ace Williams. 

Ace Williams, it seems, has been hired 
to do a job for the hood’s mobster boss, 
Joe Smooth (Edward G. Robinson) — 
an art fancier and underworld czar. Joe 
is retired, but he’s all set to make a 
comeback by heisting a masterpiece 


help us help 


from a New York City art museum. And 
that’s where Ace — or Jack Albany — 
comes in. His job is to put the museum 
guards out of the way permanently. 
Ironically, Jack,who has always wanted 
a big part to prove his talent, now finds 
himself acting to save his life. His style 
may be early James Cagney, but he 
gives it all he’s got while frantically 
looking for a way to escape from 
Smooth’s headquarters. Getting away 
becomes even more urgent when the 
real Ace Williams (Jack Elam) turns 
up. 
It's nice to know that the studio 
responsible for all those charming fan- 
- tasies about talking animals has a darker 
side to its personality. In Never a Dull 
Moment they have turned out a neat 
comedy of the kind made popular by 
Harold Lloyd. In fact, Dick Van Dyke 
almost out-Lloyds Lloyd as he dangles 
from windows, teeters on ledges, and 
tries to out-fox his pursuers by ducking 
into (and onto and over) a gigantic Op 
art mobile. His partner in anti-crime is 
Joe Smooth’s pretty art teacher (Dorothy 
Provine), also held captive in Joes man- 
sion. If there’s a Disneyish touch to the 
film, it’s all those Big Bad Wolves — 
as nasty a bunch of gangster villains as 
ever took orders from Edward G. Robin- 
son. — MARGARET RONAN 


ANSWERS TO 
BRAIN TEASERS 
(see page 34) 
Awfully Old 


A coin minted 325 years before the 
birth of Christ would not have been 
dated 325 BC. References to dates 
“before Christ could begin only after 
Christ had been born. Accordingly, the 
coin is probably worth only its actual 
weight in gold. 


Half As Old 


Let “x” represent the number of years 
ago that the captain was as old as 
the first mate is now. Let y represent 
the first mate’s age now. Then 48-x=y. 
Also, y-x=24 (half the captain’s pres- 
ent age). Combining the two equations, 
2y=72, or y=36. Thus, the first mate is 
now 36 years old. 


»Counter Fit 


The Acme Grocery gave the shifty 
customer $3 worth of groceries and $7 
in cash, then he gave Wilson’s another 
$10 for the counterfeit $10 bill. He’s 
out $20. 


Coffee, Tea, or.... 


If 48 people drink both tea and 
coffee, then 30 must drink only coffee, 
and 23 drink only tea. These three 
groups, 48, +30, +23, add up to 101 
people. Presumably, only 100 were in- 5 
terviewed. Such an error suggests that Congratulations to the 


e study is not very reliable. WINNERS ! 


SCI-FUN | 
. R of Art Instruction Schools 


Scholarships in the 1968 
“STAY IN SCHOOL” POSTER CONTEST 


Nancy Bowers i Donna Livingston 
Magnolia, New Jersey Oak Ridge, Tennessee 
Camden Catholic H.S. Oak Ridge H.S. 
Sr. Mary Paulette, teacher Mr. John Hamby, teacher 
Bob Brothers Nancy McCaslin 
Seattle, Washington Idaho Falls, Idaho 
Chief Sealth H.S. Idaho Falls H.S. 
Mr. James Connor, teacher Mrs. Helen Aupperle, teacher 
| Judith Irene Gotwald Susan McLatcher 
| Davidsville, Pennsylvania Coldwater, Michigan 
Conemaugh Township H.S. Bronson H.S. 
| Mr. Walter S. Kososki, teacher Mrs. Sullins, teacher 
| 6 2 uane Heimer Mark awin Nort’ 
i 2 oon Rapids, Minnesota alinas, California 
Winners of Z Coon Rapids H.S. : ” Alsal H.S. 
prof esstona Mrs. Bonde, teacher Mr. C. Y. Lee, teacher 

| drawing tables ban cia S ien 
à i amela Karger ue Richter 
ana 5 cash ie Studio City, California Fort Wayne, Indiana 
ave oeen Hollywood H.S. Bishop Dwenger H. S. 


notified by mail. 5 Mr. Frost, teacher Sr. Angelene, teacher 


Sponsored by 
A3 /ART INSTRUCTION SCHOOLS in cooperation with SCHOLASTIC MAGAZINES 


& a Accredited by the Accrediting Commission of the National Home Study Council. 
3 i For over 50 years America’s leading home study art school. 
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You will. Will he? 


Maybe you obey stop signs and 
signals. Some drivers don’t. So 
never assume the right-of-way 
blindly. Protect yourself by driv- 
ing defensively. Remember, 
being in the right isn’t enough. 
You could be dead right. 


Watch out for the other guy! 


Published to save lives in cooperation with 


The Advertising Council and the National Safety Council. 
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Dear Steve: No matter how often I 
brush my teeth, I can’t seem to get them 
clean. It wasn’t too bad in the beginning, 
but now they're turning slightly yellow 
and I'm afraid of getting cavities. What 
should I doP 

A. Go see your dentist. Arrange to 
have him clean your teeth professional- 
ly, and seek his advice about brushing. 

On your way home, buy a toothbrush 
with a flat brush surface and firm bris- 
tles arranged in two or three rows, with 
six tufts of bristles to each row. Get in 
the habit of brushing your teeth regu- 
larly and not just before breakfast and 
bed. Dental science has proved in re- 
cent years that a good brushing after 
each meal is much more important than 
the morning and night routine. 

The reason for this brushing program: 
During the first half-hour after meals, 
acids, formed by the food particles 
which remain in your mouth after eat- 
ing, make their most determined attack 
on the enamel of your teeth. If this 
attack is allowed to succeed (and it will, 
if you fail to brush after each meal), 
tooth decay is the result. Sweets and 
sodas are particularly dangerous for 
teeth. 

Brushing often enough, however, isn't 
the complete answer to decayed or yel- 
low teeth, You have to brush properly, 
or your time is wasted. Brush lower 
teeth with an upward motion and up- 
per teeth with a downward motion. An 
easy way to remember this is to keep in 
mind that you should brush your teeth 


in the direction in which they grow — . 


away from the gums. Except for the 
biting surfaces, which you cover with a 
backward and forward motion, you will 
accomplish little by scrubbing up and 
down and you may, in fact, damage 
your gums. 

Often, your toothbrush won't be able 
to remove all the little food particles 
that get stuck between your teeth, Since 
these particles will ultimately form 
harmful acids which lead to decay, 
you d better make sure that they re ban- 
ished from your mouth. Use dental floss 
—an inexpensive waxed nylon thread 
that many dentists use to clean patients’ 
teeth, Draw about 12 to 14 inches of 
the floss from the container, enough to 
wrap around two fingers of each hand. 
Holding the floss taut, draw it gently 


but firmly into each of the spaces be- 
tween your teeth. You may be amazed 
at what your toothbrush missed, 

Even with the best home care, your 
teeth will probably need a professional 
cleaning again — sooner than others if 
you drink quantities of tea or coffee. 
And, of course, you do not make a daily 
habit of sucking hard candy or chewing 


gum. 


Dear Steve: To put it bluntly, I have 
acne. I take medication and I try to 
watch my diet, But Im really not sure 
about which foods to eat and which 
ones to avoid. Can you help me out? 

A. A good diet is important for good 
health in general, and especially for 
a healthy skin. That's why you should 
eat plenty of meat, fish, vegetables, and 
fresh fruits. If you have a tendency 
to gain weight, take it easy on starches 
and force yourself to resist sweets. Nib- 
ble on an orange or apple instead. 

There's just one universally forbidden 
food for acne, and you can probably 
guess what it is — chocolate. Certain 
other foods may be harmful, but re- 
search indicates that these are most 
likely an individual matter. So you'll 
just have to test yourself. 

Here's what you can do. Select one of 
the foods most often suspected of con- 
tributing to acne,’ These are nuts, pea- 
nut butter, sweets, fried foods, fats, 
spicy foods, soda, shellfish, and iodized 
salt. For two weeks, go without eating it. 
Then start eating it again. Does’ your 
acne get worse in a few days? If so, 
youd better eliminate that food from 
your diet. On the other hand, if your 
acne doesn't get worse, that food ap- 
parently doesn’t matter to your skin, 
and you don't have to avoid it, Go 
through the whole list this way — one at 
a time. If you see a change, avoid that 
food for as long as you have acne. 


Here's Looking At You” is planned to 
help make YOU present an attractive ap- 
pearance to others. Do you have questions 
you'd like to ask about your appearance? 
Girls — write to Carol Ray, Scholastic Mag- 
azines, 50 West 44th Street, New York, 
N. Y. 10036. Boys — write to Steve Daniels 
at the same address. Sorry, no answers 
by letter. : 


NEW DODGE CORONET “SUPER BEE” 
Scat Pack performance at a new low price. 


Punching a Super Bee is like dropping a bowling ball down an elevator shaft. It starts rather 
suddenly and improves from there. Owning a Super Bee is discovering that Piper-Heidsieck 
is selling at beer prices. Let's face it. When you put a hot cammed 383 V8 in a light coupe body, 
hang all the good stuff underneath, and price it below anything as quick, something’s got to 
happen. The good stuff is listed below. The kicks are waiting at your nearby Dodge Dealer's. 
Let it happen to you. 


E POWER PLANT: Standard: 383 CID V8. Carb: 4-bbl. Compression ratio: 10:0. Horsepower: 335 at 5200 RPM. Torque: 
425 Ibs.-ft. at 3400 RPM. Air cleaner: unsilenced, both standard and optional V8. Optional: Hemi 426 CID V8. Hemi- 
spherical combustion chambers. Carb: dual, 4-bbl. Compression ratio: 10.25:1. Horsepower: 425 at 5000 RPM. Torque: 
490 Ibs.-ft. at 4000 RPM. 

HB TRANSMISSION: Standard: Four-speed full synchromesh manual. Floor-mounted shift. 

Optional: TorqueFlite automatic three-speed. Column-mounted shift. 

i SUSPENSION: Heavy-duty springs and shocks, all four wheels. .94-inch dia. sway bar standard. 

W BRAKES: Heavy-duty standard on all four wheels. II- inch drums, cast iron. Shoes: Front discs optional. Self-adjusting 
Bendix type. 


L ADDITIONAL OPTIONS: High-performance axle package consisting of 3.55 axle ratio with Sure Grip. .High-capacity 
radiator, 7-blade slip-drive fan with shroud. 


Wi INSTRUMENTATION AND APPOINTMENTS: Padded Rallye-type dash standard, matte black, includes circular 
speedometer, oil and temperature gauges, electric clock. Matching tach optional. Matte black grille, power hood, Red Line 


wide-tread tires, seat belts, front shoulder belts, carpeting, foam seats, bumblebee striping and special ornamentation 
standard. Vinyl roof optional. 


PSS SS SS SS a ae en ee 1 

l l 

i SPECIAL OFFER write: Dodge Scat Pack. | 

| HQ, Dept. SR, PO Box 604, Detroit, Michigan 48221. 

Send me Scat Pack decals and bumper sticker plus a Super 

Bee decal and iron-on emblem. Also include the special 

[order form for ordering other Scat Pack and Super Bee 

| goodies. Here's my 50 cents. | 

Name 

Address I A 
5 | Dodge sus: 
] Car owned: Make Model Year | MOTORS CORPORATION 
| l 
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If its going to be a 
reat summer, you ought 
to have a great camera. 


There’s just no reason to let 
another summer get away. 

But there are some very good 
reasons why your camera should be a 
Kodak Instamatic. It’s small and light. 
It loads instantly. And it gives you 
great color snapshots. (What’s a nice, 
bright summer without them?) 

You can get the 104 camera in an 
outfit with Kodak film for color prints, 
flashcube, wrist strap and batteries. 
All that for less than $20. 

Those are the reasons we think 
you should have our camera. 

Of course, you may meet a few 
good reasons of your own. 


Kodak Instamatic color outfits. From less than $20. | 


Price subject to change without notice. 


COPYRIGHT © 1968, THE COCA-COLA COMPANY, ‘‘COCA-COLA’? AND ‘‘COKE’? ARE REGISTERED TRADE-MARKS WHICH IDENTIFY ONLY THE PRODUCT OF THE COCA-COLA COMPANY. 


Choose One Caption: Choose One Soft Drink: 


a. “You carved all those The one to choose. The one that’s got 
ducks yourself?” it all. By the glassful. Coca-Cola. 
b. Isn't this better than being Coke has a taste so unique. so special...” 
cooped up in a fancy restaurant?” it has the taste you never get tired of 
Pretty impressive, in this changing world. \ 


c. Don't look now, but your 


5 isn't it? When you find something like 
legs are turning blue: 


Coke, that works for you every time... 
d.“You think that’s good... Stick with it. And watch things go better, 
listen to my Bogart. Coke after Coke after Coke. 


COKE HAS THE TASTE YOU NEVER GET TIRED OF. 


TRADE-MARK ® 


* 


